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(54) NONVOLATILE SEMICONDUCTOR MEMORY AND ITS OPERATING METHOD 

(57)Abstract- 

PROBLEM TO BE SOLVED: To improve the injection 
efficiency and locally inject charges in a part of 
distributed regions of charge storing means to store a 
plurality of bits in an MONOS type memory transistor. 
SOLUTION: The memory comprises first conductivity 
type channel forming regions, second conductivity 
type source-drain regions (bit line BLi, BLi+1), gate 
insulation films 10a, 10b (or 10), 17 on the channel 
forming regions, gate electrodes 15a, 15b (or 18), CG, 
and charge storing means (charge traps) which are 
discretized in a plane facing the channel forming 
regions and in a film thickness direction and formed in 
the gate insulation films so that, in operation, hot 
electrons due to e.g. an inter-band tunnel current are 
injected from the source-drain regions. In the gate 
insulation film, a third region 17 (R3) having no charge 
storing means exists between a first memory area 10a 
(R1) and a second memory area 10b (R2) into which 
the hot electrons are injected locally. 
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(54) ^IP»tt*il»Ba«*»fe*J:W*OiM^*iS 



(57) mm 

[RIB] MONOSS^t'J h5>S>**fc;feV^T, S£ 

S1CV- * • ■ KU-Y (Ey M&BLi, BLi 

+ 1 ) i:, ^+*;i/^J5M«W±©<F- h^ltlR 1 0 a h 
1 Ob 1 0) 43<fctM 7, y-Mffil 5ak 

i5b (*fctti8) tsz&cGh, 

6ttASJi4t»i«f S (Sf h7->7) fc 

P>#£AS:il3M§ 1 RtMMl 0 a (Rl) fc»2BB 
tSM^lOb (R2) tttitit, SiSfS«^IS^^U 
&V»*3©««17 (R3) 




(2) 

1 

m 2 mmm^mfcfr & 9 ±e^ * * /l^j&is^&tr 
2o©v— ■ \*v-i>mmt. 

±e^- vmmm±tmv t>ntzv- hmmt. 
±e^* ^jwnzmmizttfa u f*g^3 £ vmrnxfa c 

*y b^lx^ hD>#±f3V-* • FN >^5>ffiA 10 

H»J»H2] ±E*y hx^ hD>it ;t>PHh> 

E*©^ff«ttiNIWMB««». 
[W*H3] ±Ky- Me*Bttt> ±EV-X • 

tttHtthx h^l/* hn>#^Sft&^flb©*« 
t^«1-S»5RIH 1 f3ttC0^ff^ffi*#«:f3«^e o 
[»«a4] ±E^- ±EV-* • FV^ 20 

>«*©—#*»&** x-^w hvisv&xztizm i 

±13 V— x • K W >ffi^©ffe;£;fr£*y b^l/^ hn 

±ESB1, *2*«IH!Ctfe**u ^biunD># 
aX£ft&^t«3©ffi*gk£;£1-£i##J«3Efi©^Jf " 
4B&4&«ftE1tSB. 
mmk 5 ] ±K**fr«K#a#±ESI5 1 , SB 2 IB«t« 

±mnffiwm^m<vfr*>mm&±mm 3 ©«c«&^ it 30 

J Elft&H. 

6 ] ±jbsb 1 , m 2mmmmtfim.m.vmitmm 

±ESS 3 ©fM#*-»**©«»lll* 6 & S If *m 5 13 
*©*ff$8tt*?WMB«»5«. 

[8t*S 7 ] ±E7- MMk#s ±ES6 1 E«*U*±fc 
BJ&$ft&SBl<r-h®fii^ 
±ESB 2 l3«««±fc^fiE$nfc* 2 y-Mifc, 
±^3©««±CJB«*nfc!l3y-h«lfcft* 40 

u 

ho-;^7> * ©?- * ;W&«1fi« #*I6 LT 
[IS#iJI9] ±1S?-+*Mm,WA> ±13 V-^ • Yls 

■own* ±my-h®.Mmi5£vc±m7-hwmzm 
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2 

V-h'ftft<D±$ZW.Wl<D* ; eV h^y^^rtr-, ±13 
SB1, *2y-hWS**7-K*C«kD#»igtt«af*u 

trs»h*ra<o±«aa»©^ j t'j b7>^**i*]-e> ±§3 
sb 3 h c?^xTV'»-5 mmm 1 13*©^ 

1 0 ] ±MS» 1. , SB 2 E««** J:V±KSB 3 
©«*±©#-©±ffi^- L*ft**igSH«J 
bfc % ±ESB 1 ««*«*«©$*- b WE* AIT 
±ESf? 2 EfSMi^U!©^- h «ffi$S & fc* UfeW* 

[M5WH1 1] ±ffi^ + *^j«««s ±EV-* • 1* 
W>m ±E^-H»«Bt*J:V±Ey-h«ffift 
ftS^t'J F7>^^®y-H^ ±EV— ^ • 

— #©±fiV— * • >ffl**>e>ffiA**ifc* 
y haiix^ hD>©fia*««i:flfe&©±EV— * • 

k©'>& < fc fc-gPALtE^- HftHBtrt-e*(*rJ-*y 

So 

im&m 1 2 ] ±ESS 1 zli^nSfS 5 % ±ES8 2 
#S^*SpMT*fe5W*ll lK*©^ff$6tt*MM*B« 
Si. 

[fflMSSl 3] ±ffi^+*;W&jai«tt, ±E2o©V- 
X • Kl/^f>««, ±Ey-h«6«R*J:tF±Ey-h 

«^©7-b*^ks 

±l3tiS!©9-na-eft^ixi:, «IS©±E^-b®8i 

±E«ist©»3ii^^n^n{c, «»©±ev— ^ • 
>^^-&$m:vNSif*ii i E«©^*»tt** 

[»*jbi 4] ±E<y-h«ais'7-i«*iqnf»aK:« 

±E2o©v— x • Ku-f >ffiJ^©— j3%\Zv h^iSjT* 

«a«fcs*-rsiii*si 3E«©^»«ffi^^Eta 

MI. 

[»*S 1 5 ] ±E» l«®*l* s s ±E-*©V-X • 
1*1/ -f >«**K» h#|qr?#«C88tt-r*»lBI« 

k> ±E» i BJ«*br«y b^rsiT-»iictgM-riS« 1 i 

±ESS2«M^* s s ±Efk#©V-* • FW>« 

»at:S!«s-r 4* 2 mmt. ±tam 2 vwftAaicaBR 



3 

±mm i mmt±mm 2 mmtvffi^ ±E?si&©^ ^ 
u b7>^^^#ie?ij^^nTv>5it*iii 4E«© 

[af^rgl 6] ±E5 L +*;uffM«i£i ±EV— * • F 

1ocd±|3^ ; EU F^>i^*©±Ey— * • FW> 
EfJS^E. 

ca»«a 1 7 ] ±i3««f*«t*sttx -r < * < i: ^^-g)5 
^t^fifii-rs®^^ bT©a*mttfc#fc;&^ai3»B 1 
8] ±i3y-b*Miiiy\ ±E^**;wfi>f£ 

m&m i 7 i3«©^j5^tt**ff §3«sa. 

«*±'©jf?F-MB**ti:* 

im#m2 o] mi mmm*mi*fre>*z7**)i<Mi& 

2o©V— ^ • FW >ffimtL* 

»*a»RpKis *v Ml/f Fn>&±Ey— * • 
(MB«8B©«rfte*iS. 

[If Sell 2 1 ] ts^c, >t> FIB F >*;wt«c 
F^l/^ Fn>S±§3y— x • FW>fl( 
6±IB«ffif*«f#Sk:aA-r *ffll*« 2 0 §3«©^F 
Sfl8tt#«Wtt3«SB©ttfl^iS. 

[W*^2 2] •sa*«nc, ±iay— nte«jBtrtc* 

tt4±K«W*fl^«©##*«©-fflfc:*y Fxi/;) 
F n >*&X-?Zm&m 2 0I3«©?Fi¥^tt^^B3<l 

[W5R8I2 3] «S&aJ5lc* -*©±I3V-^ • 1*1/ 

y F^V^ F D >^ftXb, 
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4 

±K* 1 ffi«««^©* shii/^bo >&A£$kiL 

c v flto5F©±say-^ • fw >««*'e>±8W-F« 
f^u* FD>^ttA-rssf^]a2 hmjotjwws* 

SKM3«*B©ttfls#8i. 

C»*S 2 4 ] ±13$*- FttilSJKtiU ±ES8 1 , ^ 2 E 
«*#Hic*y F^V* Fn>#ftA£ft&v^3©8C 

10 

«^f*«t*S©«-*«*i» t ±SBSe 3 ©fiW*$^bT2IHI 
«C#«3ftTV>3»*B 2 3f3«©^»l6tt#a|t^§3 

itsa©»fwi£. 

immi 2 5 ] ±H« 1 , fg 2 Ettftltttf|gft©lK&tt 

±e* 3 (Dm®&m-ttn<mmmfre>t£ zmmm 2 4 

E«©*#fSte*^K««B©*K*;SfiS. 
[ffi&m2 6] ±13-*© • FW 
ASftfetf* F^l^ FD>©««fffl«i: % ±Eflfc&© 
20 V— X • FW >^*>£>&A£ftfc*y F^i/^7 Fn 
>©«J^«^t©'>ft < i:*-ffl5*«, ±I3y- F*6iSIK 

rtT?-&«:-j-«ai*ffl2 oga«©^j»»tt#aM«3««« 

©IWWiS. 

2 7 ] _±B^+*;WBJi&*i* > ±13 2 o©y- 
X • FW>ga ±E7-F^iJBU3<fcU t ±E<5'*-F 
tt^n^^'J b7>^^©^-M^ ±132 
o©*y Yx.\s9 Fn>«J#fiW*©^&< 4:*— WC* 
F«JinFT!*S»#B 2 0E«8©^f¥#g 
tt*3W*8a«SB©«rf1^£. 
30 [lf5RIB2 8] #£ii<fr!$£, ±I3V-X • FL"f >tS 

t&t±m>f- F«ffii:©iaic3f«©»§a*«ffi.*eiin 

C»*B2 9] ±«3^**;i/J&Jifc«i& ±E2o©y- 
* • FW>M ±«3$ , -H6«IK43J:W±l3^ , -F 
WS&WUfc^U F5>S?^*©±By— F«ft«K 
^ — *©±f3y— ^ • Kl"f>W5.*5'bxi/^ 
Fn>*saASns»lE«««v ffe*©±Ey-^ • 

40 E«ffl^s * AIF±KI8 1 , 35 2 EilS«^HT-^ » F 31 
V* Fn>#aA£ft&^»3©*tt*»&fc!K 
±fB^€'Jh7>^^ ©±B3^- F «S ±ESI5 1 
E«««±©SB 1 V- F ±ESB 2 E«ffl«±©» 
2y-FS®, *5iW±ESS3©*l«±©SS3y-F* 

±1311, SB2 83«1H«©-*C«gatri:SH:x ffe* 
50 <KI©±ESH, ^2^-F«S^«^S5lC7a-5 i ^ > 



5 

^ttffllfc-r*^ *&tt±ia^**;i'^fiMH*fc»bO 
V*3V^tti»«tt©«E*±IBfl!i#«©* 1 ££tt*2 

[B*B3 0] ±IB*- + *;WBJ5K«i*. ±f32o©y- 

Jglrc $ ft T V i5 * =E U -fe ; 1/ T V -i \Z MT 5 • § i& * C *> 
v^atRV- FIRS: 0 V. fc5^«:±f35 L **;W&fi&« 

«c**ba»stt©>w T^mflE^EPiD-rsii^ifl 2 sib 

«©^**e*^ffitt«sB©»ffcfr8s. 
[»*S3 1] ±IB*-**;W&J5MR*fc ±IB2o©y- 
) * • FN ±13^- MMHK* «tV±8B^- h 

fifattemmmmzti, try h^isi©a^©^^ u 

>^*^^ri:t-^©±SBV-X • KW 1 
Wa*C«tt)Sf«3rft^ ffe^r©±§3V-X • H W >ffi 

»MfO^€'J b^>^**#Si|^£ftfc* l&itf 

[i*13 2] ±B*-+*;i/J&J5H!fl*. ±I32o©y- 
FW>«*. ±f3y-h«fe§§M4=J;U t ±I3y-h 
flffi£Wbfe^U h^>i?^^3bS'7— K^iaiiitrv h 

' ^[Rit^aisiEM^ft, ^-K^ieioaft©/^'; 

ViTs b^U* bD>£iiA-r£>±5E* 1 , *2!3 
«««C^J«bfe±T©±«av-^ • FW >«ttfcdr 
5£©«E&fflA0U 

*>.y b^V^ Fn>©&A£frfc>ftviflfe©±I3* 1 , * 

±l3la]- r 7-F*IHC, ±I3V-X • FH >«^{Cfflin 

±fBH-7-K»C8S«Lfc£:T©.>t j ey h^>i?^^ 
lcoViT©*t&^£ 1 H©»ff-Cjfe5lIlCfT5«l*S2 
3 £tt©TOft&¥^ffitt£C©»f£&&. 
[WsRJi3 3] ±!32o©y— 7. • Kl/-f 2 
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±13^ ^ U ■feyi/T' W B\ 1 o©±f3^ t'J h5 
^©±I3V— * • FVOfflSC- 7— F;£ftK 
.»»1-Sflb©±E^^U h^>^^^©±l3V-X • F 
W >«^©ffb^i:©F^{c|R?7>lSI«SSS§Wbfc8f5)? 
IB 3 2ffi«©^»»tt*SW*:|B«S!i«©IM^*iS. 
[W*JS3 4] ±f3^V*;W12fi&«*& ±f32o©y- 
* • FH>M ±l3^-MSi»M^iV±l3y-h 
ii^tbf^t'J h^>^^©±f3y-h*«R 
#x — *©±I3V— ^ • FH>^i>f)*yFiVi' 
10 hn>*saA*ftS*18B«MHJ*. ftto6r©±l3V-^ • 
F W h^l^ FD>#i£A£ft3*2 

KlWttfc :fc«fcV±I3*l, *2ia««*iai"C*y 
V* hD>#aA£ft&^SS 3 ©*»&»&£ »K 
±13.* h^>^X^©±I3^-h®fiEA J . ±18*1 

i3ts«^±©» 1 y- h •& ±ta* 2 t3i«ffi^±©* 

mm, *5 J: V±EM5 3 ©«*±©JS 3y-M 
H*> e> *±B^**tt^WMBtt»«©tt*ttI bB# 

L*l*©IBttffi»«*» V-^ fc& 5 <k a «C±i3 2 
20 o©y— x • Ki/-f >«ttHfciJf^©tt#mbl« W > 

±13* 3 y- httitm^caJE^ffliO b, 

±13* 1 h «a*«t w/* fe«i±i3* 2>f-ym& 

tc> ±ffi»3y-b«ffi©E5JnmEfcHlMfie©J?fj£© 
«l*tBby-h«ffi*ffinf* 111*312 0f3«©^»^ 
tt*aK*:fB«S?«©iM^*iS. 
[if*lS3 5] ffi&GC ±f3y-^ • FU-C 
?>ttA^ft±f3S#S**©^««f^ftTVi53iW<7 h 

30 V%T±§3y-^ • FW >««fflJt:§l*a<fll«SS2 0 
f3«©^»#gtt*##g31S^e©ftfW*£. 

6] ^iBtlC, ±§3y-^ • Pl/-<>1S«4» 
.e. a A$ ft±I3«#S**IS Jc =f- +• ^;^|rI© MfflU (c tt 
ftt«Sp$fttv>53iu^ hD>^, iSigh>^;u^!j* 

SfcttFN h>*;i/»**ffl^TfflMfc»SVAtt— fit, 
■C«gffl *tfe < f»*iM 2 0 13*©^Fff^tt#ji{*l3 

«*a©»f^*is. 

3 7 ] ±13* 1 2i«M#n3y-C-;i5 »? % ±§3* 2 
pl-CfeS ff *JH 2 0 !3«©^»»tt*ilW4:|3 

40 m^e©»^ffi. 

[it *a 3 8 ] ±mmffiwm^m±, -r < & < a t^as 

t©IH-C«fif©»»ii J «:V'>»^K, ±IB^-V*;WKd£ffi 
«C^t5l^ttt bT©i»S14^&^Vit»*IS 2 
0 t3«©^ff^t£*#ftI3ti^g©i!lf^*a 0 
Clf*ri3 9] ±ffi^-b«a»BtB:, ±aB*"**;WBfi& 
^±©^hA^J^i:, 

S»*hAi»fi«|)t±©gMbfflt*fcH:»fba[<bJI)ltft^tJ 
if*Ja3 8E«©^»»ttiN»fl£E«KgB©tM^*iS. 
[W*iS4 0 3 ±f3y-h«fi^Mtts ±Ef-**;WBfi8 
50 «^±©^bA*6ii:|»i:, 



7 

icn&mztitz 'mmmmfc t &^tr m&m 3 8 §3«©^ 

[0 0 0 1] 

*©^*;u^jE&«^y-bsfiBfc©is®>7"- turn 

fcf, MONOSli^MNOSaifci3t*SfifbKrt©*ffi 

h ^ y t\ ymmm t mtm t ®^Hi£<g©*^ h 

[0 0 0 2] 

(fei:itK«a6«««aR: 10 0MHz) ^|s]#©#t 

*?■?«£*© i 00 ju s/-k;uDmg&frmm& t» nu* 
fctt*ft«±©«Sj^^©i&±#fi#sftT^s. 
[0003] ^nmL*mfa* * u » % 

ttBfg**® *s3p®fl?Jt*HUfcFG(F 
loating Gate) S©«fr&c s S^giK^SiA^aftfcffll 
fiWbSft&s MliMONO S (Metal-Oxide-Nitride-0 
xide Semiconductor) S&ifAsfeSo 
[0 0 0 4] MONO'S Sm«W4*aMM * »J T-fcfc, 
WS&«J*££<W9fcfioT^5Sftil« CS ix Ny (0 
<x<l, 0<y<l) D Bttf^fctthynWbJBtta 

' -fbj^i:©^a©^^';7h7 yTw&mnic (bd*>. a 

■*lSJ*J:if«tff*|qitc) aMMbbTifctfo-ros&ft 

c mts&mmifi. v>*)nmm (.xh&tmm 

. f OBfrC, S i 1 Ny R*© t + y 7 h 5 y 7Cil 
*ns«#eDj.*;i/^-fl«j*J:r«g|HI«I«:^fc'K#-r 

[0005] c©h>*;pie*Mc»ffiwicy-**jfc 

bfc»£\ F GST*ii# < ©«$# U — >7>\ 

x*&-?xv—p bT®m»#ffi* s <ifFb j ?>-^©tc: 
»u monosst-ii mftwm^mifi&mftoKmm. 

-^^usabTHBfwc'j-^tsca?^ sitae 

^»CD«ff#»«M3t* J fiTbt:<V>. C©fc«k MO 
NOSSC^ttt, h>*;i/*^K©*BMb6:«kS* 

*fc*"txS h>*;i/«lTO©**— y >^ttBU MON 
0Sl£©##FGSiJ;»>&«;h.TV»5. ¥@8<j£ 
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BfttfcaASftfca^ *©«fifttFG3!©.fc3K 3 FH 
[0 0 0 6] MONOSS^ff^glS^yT-SMM^'J 

0, ^(Dtztt)izith>^j\y^mm^m.n<Dmm (1. 6 

nm~2. Onm) <fc »3JP< K^-j-Si&S#£fcTV 

JgftttO. l~10ms8Kf*mt-^. ^ 
t)s «6*OMON O SS« 0W«8tt^ * 'J ttt, 4346 

tlUr, * 8a*»Ktt 100/zs #IK#M:* s . 

[0007] mz&frmmfzV*m%.ziimMk$>-ssm 
x&zifi. ^mmm&3$&v ; {&m&<(b&-\-frizxgte 

fei:iK N ^-^Aofty l^lx^ hD> (CHE) 
ftV-X«S*>6ffiA1-*V-^*'f KttAiMONOS 
h7>iSX#1fim&£tltz& (IEEE Electron Device L 
etter 19, 1998, ppl53 ) N «1©V— KaASM 
ONOS h5>>iSX*Xlt, »^«iE* s »gji^B#l 2 

[0 0 0 8] ^©-#, {^OCHESA^SiCiot 
«Sr£Btfta<J& h 5 y 7-©-a5(C?iAT- & * C C*F S 
It, «W*«f*®©V-^«i: h-* W 2 
«m$g£» l/t'J-feWc!) 2lfy 
h&IB»Rlfle&i^#«e3ftfc. fcfcfctt "Extended 
Abstract of the 1999 International Conference on 
Solid State Devices and Materials, Tokyo, 1999, p 
p. 522-523" Xit. V-Xi: F W >W©WEI?iO#|qI 
30 &Ai*it 2 try r-tf*B£CHE&Afc<k»}«§& 
tS<frfflbBf{cfcfc, #Sa*l^i:ab&|qUcm^«ffi& 

&v^»&t? t. 2 1 y htf^stntcK^m-rc: t * Rite 

oTt^5 < , CCgftiot, «g3i^^FP^©i«M{bi: 
try h^x h©^««:fi»4snlffii:ft:-3fe. 
[0 0 0 9] igt&oL 2 try Y/*))/<D 

mtfi&aimtex 7'j 7 h h s©m o n o s §y^» $s 

40 tt^t'J #Sl§g;*;h,& ( "Twin M0N0S Cell with Dual 
Control Gates " ,2000 Symposium on VLSI Technology 
Digest of Technical Papers, ppl22-123) . <T©MO 

Nosiw^^'jt-it 7 7'j v YV-hmm& 
-hm&zmtfs «ta»©nsaYb<f*tt*tv^4. r 

D> (CHE) aAT-$^ H U-f »H®©^%Sjg 
^5 L ^^;i/4'*gf!i:Jt«![bTtl^ffi<jt:]S5<-rsci:t<t 
>K ^cy boib^ hD^C^Aii&^^titaSl^bTVi 
50 5. 
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[0 0 10] 

CHEJiA^-f 7 , ©M0N0SIStH:2 try b/-fe;i/ 
fBM#Wf£fcMONOS3R^gtt^ 'JTIi, 

SHbJR©^ 'J T 3 . 2 e V <fc S * £ s HPg£ i± 
4. 5 VfIjg©«ffiMD#<#gT-;&tK C1©V-X • p 

[0 0 1 1] £tz, CHE&A*5£T-fciU 

^ffliigiaAai^* 5 ixio- 6 ~ixio- 6 
^tvfc^T"'; » b^— bM©-fe;i-T-ii> *&ii^B#©* 

> 7HIESCDCSE$iJIRiC <fc *) 1 k If y b W±©* U 
■fe^/*ae9iJ6:«*atfC4:B:Jtbv^. 
[0 0 12] *& s 3o©CHE&A#5£©-tr;u 
T-fcJU b5>^x*©5^*;M;:«£it£$itbT# 

K W >flB i: V-^fflBt |h)I$K:# 5 d i: #T- 

[0013] BufSbfc2t:v na»'3riB&y j E 
b*-;i/£> FNf>^i/ij >^*fctt^> b*H 

• SlfeiL^ttCDfiTB:atW-6na:v>. 3©fc» % #£*© 
MONOSi©W^€Uflt *yb*— 
^feSSSfrSIEtK #bA|*{b]RJp©«Wbtc.fcSi£ 
fg|Sj±«:ffl»&V , >. 
[0 0 14] *%ifflga5tt, MONOSS&iTsPBflU 
fclBSMbS ft&*+- 'J 7 h 7 r*SF©*:ffi*tt*|B!fc:m 

T, "k<fc:«W*«^il!0^««0-i!Bfc»b«W* 

ftj b&# &^&^«^ffi«>"C«JBfc:»t&*#-Tj 
^-hft*5ctt>*y-Mfe^ff©X^-U 

[0 0 15] 

S6 2*«SEi|mWtt>»&fc!>±lB 
^**;i^j*1Htt&«tr2-3©v-x • FW>W 
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±§3y-b*fei»M±£tSfr bSfii^ ± 

v * JUBJ&ffiM t *f [Si b fcffl ft* «fc Vl&ff # rsitcat 

tL5«#g«^ISi:&^-rs. ±13* * b^* bo> 
BU /n*> b*IISb>*;i'«»fE»CjgBbfc*s> b-^l-* hD 

[0 0 16] *^T*(ii^^«;-fe;i/^^t)©lBittf^ 
io hgtfi N 2t-n/t;w l b:* b/^;i/©M*xT** J; 
v^. fir#©»&s ±§3y-b*SliMJ±. ifMfc, ±I3V 
-X • b* W b^l^ FD>^ttA^h 

^V^ffe©«^i:§«-rSo 

[0 0 17] as^tt, ±ffiy— b*»jRtit, ±13 V— 

Zti&m 1 IB«««i^ ±13 V-^ - FN >«^©flb 
fifrbfry b^U? bn>#aA£*i&MS2f31tM«« 
fc, ±83*1, *2*«IH!fctt**U Tftyb^l^bP 
20 >#aA$ftfe^SB 3 ©*«i: £©** % 
»£, ±IBa^S**©* s ±I3MS 1 , MS 2f3t)t«l«Jc^ 
fi££tu ±f3«fflf**#a©^ffl**«±iaMS 3 ©«* 

fcrt-bTffiiHifl<)fc#*3*iTv^. Sfat> ±ib 

* i , * 2 fBrn^^^a^oM^^ji b&WMMHt* 

* u ±aa« 3 ©«**«#-««©»««*' & ft « . 
[ooi8] c©»-&, ^-h«ffitt^ #-©y-pm 

®T-*)<tv^, fcfcjUf, ±iay-b«i#s ±I3«1 
l3««^±C^fi£^nfeMSiy-h®Si:, ±IBfl2I3 
«««±K:B*R*nfc*2^-h«afc, ±§3*S3©$g 
30 KLhtJ^jgKSti&SBa-y-baffifcSWU ±BSBl", 
*243J:V«S3y-b«ai«Slfflfl<]fc^itt$nT^«. 

MjtT-D-b^^M^fb-r^fe^t, »i3©y-h 
ma**— ©*6iws±cjbj3{u »S3©^— mi©« 

J;iF» 3 ©y- hm«iBiffl!l©^+*-n^jES**««- 

c»bT«s©«*»&fc u -©a 

ffiffitWKit-y-hmffiftJBfig-rscfcfcJi!), MSI, 

mj 2 ©y- b *M<£#-©y- b ma* e> fltefc i 
vn 0 Mn©ig-&T-^)^ ±f3f L ^^.;wB^Mfix 20© 
^t'J h7>^x^©f-+*;i/Mffi«i:> ^e©H©l 

*^bt*5. *#fl?jc % ±ib^-+*;wkj««« > ±13 
• KV>f>iH«, ±i3y-b«e^4o«ty t ±iBy 
-bti^n^t'j b^v^^^tfy-b^iRitt: 

>^ b^|p]{c«^gaM^tL. , 7-b**[pI©±l3«^©^^ 
U h7>yx^rtt\ ±IBMS1, M27-vwm&v- 
o tr* b#i6]©±i3«2&©^ * 

ub7>^^ i*itn ±ibms 3 f- b mn^^a^^^ 

ftTVi. ±I3MS1, *2|BfiMH«*«tV±BB»3©« 
^±t#-©^-bSH^Wbfc«SKT**)J:V>o -©^ 
50 &s f- b lltM L*tl?tlQm&)\ZftM bt, ±83 
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m i w&wmm<D>f- vwrnazviMm 2 wmmm 

[0 0 19] l h/-fe;H3t«©i§^ tm^ ±ta 
^^dmm&M, ±13V-X • ±137 

i^*©y-bil#, ±I3V-^ • K W ><M&7j*> 
f,^7hxl/^hD>^Abfet§v — #©±13 V- 

&£HS^£:fi!l#©±f3V-* • KW >mMfr<i&A£ 

[0 0 2 0] C©^»^tt*a»^f31«^aT*a, 
*fci^$ix&tta«i:4Sttitfcf6!l»nriB3&:NORS^ 

x • p w nfcttatt** 1 tts 

«, v— * • fw >ffl£<Dmii&mmtftitz#m&% 
mz^mu^oo *©**&, ssi#j:trs«t2&»»# 
^ft^ftHMflssn-c v^t *> <t ^. ^t><9> 5 a n d mt- 

[0 0 2 1] *^W©|g 2 ©i^fc«S 
13«£E«©»ffc*iStiU il#ia*^fefi:5f+ 
*;W&EK«*i:» »2#«S*«IW**6a5±83^- + * 
A^J58ffi«**tr2o©v-X • PWVfi«t, ±13 

;HStgilfc*7 hxvi? hn>£±f3V— * • H 

[0 0 2 2] 2tTyP/-fe:;i> 
ffi«©»^i:, 1 K» hZ-fe^iaS©*-*****- 2 tf 

» p/-fc;na«©»^ «tS«c, «*a*«Fc, ±13^ 

- h««Krtlc*5»*±f3*fif»i«^ia!CD^ff«J«©— 
SPt^y hJil/^ bo^AtS. -f&fr-^ -#© 
±13 V-^ -FH >***»&±g3^-h««8t©SB 1 
IBtt«*fc±f3* ^xuno> Us ±tm 1 

±f3V-* • K U-T >«^e,±I3y-h«6^MF«3T*± 

uu ±aasB 1 , sb 2 K>m.mm?3iz* » p n > # 
±E««*«f#a©^fflta*«±iBssnfl?jic«-K$ 
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1 Kf h/-fe;n3»©»-&> ±i3-#©v- 

^W^iis ±!3ffe#©v-* • 
^nfc^f fxi/^ "hD>©««f«J«4:©^«:< — 
giJ* 5 . ±f3y-h«6^MrtT-^-rSo «<W«jt: % fci: 
±I3^**;Wfc/jfc$B& ±13 y— * • h*w>«t 
±H3^-h*fil8«*J:V±Ey-h»BSW-r*^ 

10 

[0 0 2 3] #ga»RPt, ±ffiV-* • 

FN >««k±iay-h«ffifc©IBfK:m«©«ta* 

1, *2K«tt*©-#fc«*atri:Stt» flfc?ffil©± 
§318 1, f 2y-Mffi^iaWC7D-r^ >y«^ 
*fctt±E^-+*;WBB8**fi:#uovfea 
20 v<«B:»Hffitt©«ff &±ffiflfe#fl!l©* 1 *&tt» 2y-h 
•ffiCffinr*. ±8B^-v*^J«««, ±83y 
• KW>«*. ±Ey-MfiKJIIt*«tV±Say- 

h#l3i4:fc:8MHE«3*U y-K#lRl©^IS©^^'J h 

5 > ^ ^ r i: t ±a3y- h mm w v - p ^ «t 6 «a 
nr v^ 5 * >; -fe v-i icmt s » S iz 

$*iTv>*v^®iRy— psaic 0 v, fe?>v^^i±s35 : •■y 

^^ffM«^t^bM@S©^W T^SBE^EP*D^-2.o 
30 [0 0 2 4] ±gB?- + *;WBfi8«*H ±I3V-^ 

• FH>«t ±l3^-b*gaM*5=t^±I3y-h« 

fsii: tafias try p*iqi©a»©/^'j h v> 

^X^rh^±f3V-X • FH >ffi^©-#*s|ei» 

#IS 2 ttil^t £ 5 tvT v> 5 ^ u -fe;i/T u-r n 

7>^^^#g!g|$jxTV%5|gl43<fctF / /*fettSg2tt 
a)f*fc:3f«©®E&B3AnL, iMto^tn?^^ 
40 ^^*qg«l*nTV'>5&v^SBlJ3«trJ t iB2#3M(it:ov* 
fc «±±!3m^«a i: MOIE * EPiD -T 5 . 
[0 0 2 5] *.mWT'&, ±!3V-^ • FW >«^*s 
"7- ^*#[^©■fe;l/F^T♦^•6lUTV^^«^• (^StV-Xi^ 
NORM) s fe5V^ii, ±I3V-* • Fl/OS8i s 9 
— K#|ql©-fe;i/H^*a©^-& (/■?— > K 
(VG) ffl) Tf<bJS183««*±©»iy-b«ffifc» 
2^±©|«2y-h«lA s ^gibTV>5a-&tC. m- 
V- YWtzWm$ti1Z * * U -b-fl/* 1 lOKlf^-C— jfi U 

50 ±I3V-^ • HW'/WL ±IBy-h«ft«J»*J;ir± 
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d ftaic&tt sftT v> * * ^ -t^y v -f izn-f s m § 

A^-5±IB^ 1 , » 2 fB««ttfc***&L&£T©±KV 
-X • FW >««CjJf^©WE*SlllOU *v h^l" 
* h P >©&A£fT fc&^ffe©±13Sg 1 , m 28BttfMJS 
£*tebfc±83V— :* • Kl"f>f«(£t^)7P-f 
>^*WBi:U ±IBH-7- KSStCs ±i3v-x • H 

bfc^To^^eu h^>j;x*ic-^-c©*i§}2^£ i 

®©fWreS5»JfcfT'3. d©»-£\ tSa»Kfit4« 
' SSttl nA/-b;i/i:, t£3ft©C H E?±A«§ii<fr;£&tc 
2* bT+#fc® 1 0klf<srhCU:©ft8& 

[0026] w}$aisfz7-hw,mifimi~m3>f-hm 
a*e>&4»-&cDSii»tHbtfHts *s*itiL*«(L 

U ±ta»3tf-h*«fc»f5£ffl«£ESiWraU ±ffiSB 

[0 0 2 7] «*RfK, ±13 • KP-f > 

JH£ffl^T±f3v-x • KU-f >*«fllfc:§ISifc<. & 
±I3V-X • I* W i£A$ii±l3« 

-n/»**fflV^TfflBiJK»5VM±-fibTaStEffllc:g[.*lfe 
[0 0 2 8] Cl©=ffflB1t^#^l31t«e43«tO f ^©i& 

mwsai^a^^^^^iHWK^bfc 

iSrt*5«tVWP*iait|«HR{b*nfe, fct^lfMONO 

[0029] c©TO»tt*«Wtta«*«#«fcv-e©» 
fraarcat, 2br>> h/-tr;i/©*§a^T-{±, 

Si: (* 1 , SS2-7-1- 

mm) ^©lE/'K TXCffliDfc «fc^>T\ • FW 

^IHWO^BStfnfbbTK^i^jfcSftS. bfe# 
■3t> png^£i$v^^yxmEA s W;&0£;fu ClftC 
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S. pS^f3«^®©^t^£Yb#jttri:, ^©as 
^•-r-fiH^atJ^^ K¥+ y7#»jJ>btv^*fc«> % fff 

CJw/Wa<J£?£A£ftS. -*OV- X • KU' 

-f >S«tI 1 ^- MiflClE^^t <"TSi:*y 

ft-t«^£*u ftb*©v-x • b- w >«^ti2^- 

#**#©©* 1, *2ffi««*|fflttt, *vbxi/^ 
hn>#?±A£ft&l^3©^#^£^S©T\ d© 
h««K»J(Sbfc««ft±?»ISfc«»I$ixS. CI© 

KKh>^;uS^(c?gHbfe*<> hxb^ h 
d>«u ti:ilJlxlo- 2 ~lxl O—gft©?^* 

*-?«fir»«*anaA*n*. zotz®. 1 tr ^ h ^ 

20 -&!)©«*a*«(E#, «ffiCHEttA^<Dl/l 
0* tTF£{£jsrt-££. C©*§1^\ lOkllUffl^t 

u h7>y**fc#*j#s&#j&*qjt&i:&!> % -SbT 

>.^^^ (1^-^) *l@©SMPTf#sa*nri6i:*i 
5. mII3bfe2 hZ-b^otSa^STItt, 2o 
©V— * • FH >«^©o*>^-— 7•>i:b*v^T••t 

^•EESBJjpbfcfliK^sa^fftons. b^^o 

t, Bfe^tBbWfKH:, c:©«^3i^SEE^EPiD bfc{il© 
30 v— x • HW >ffiJ^#V— ;*£:&3 idt^tilbb* 
I^-f >SiES:9J*D-r2)o d©i:#, 2o©V- X • Fl/ 
-f >««©5-fe*«EEiSS©««f«flr©*«tO:e>?-*7 
a^tc «t !? ^;i/«iwc»if»»*rs ©SEfflfl©S 

mmffivmmv&w * a i* t ^ +• ^ ;us^#^b-r s » 

ft«Effil©»«t«fir©*»SSBft bfc 4) © t s . 

[0030] 2K9b/t;nsa»tiJift^ 
?n5> ^x ^« jg i: lt its tztz. itmffiwm^® 

40 iSftpWclg 1 , SB2E»ffi*lcd«bTx ^&©P^©^ 
3©««K:t±«^*«*IB!^*«:v^-«»©iie«K 

fc-rs. ^©»&x *3fe©*3©fH*aj^-i»«Mos«ja 

©n>bn-;ub^>^^^i:bT^-rs. c©«3g 
-^©KH(C*JfflI bT43 <C1J;T% — ^©m^T-f^tfcS 

b* s ffxSo -r^b*,v p5^*;i'S©^ , ;-fe;i/£{k 

ttSi:, 3>hD-;kh7>^^4S)feV^, #g 
ii^Btt^U^ hnVW&Atfjlf^Tfrft^U 
>^^©b*v>fiS«E*«^g<ffiT-r«i:^ tt^mb 

so m<DmmwL&&t>^<±s 9.m,mmt>mwi&^ a 
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*»WTfttM0S«lfi<Z>3>hD— 
t> tztt), 1-7 >$?;**© LtV^ffiSBE 

[0 03 1] Sfc, 1 tr^ h/-fe;i/©»&i&*-Ctt* 2 
^T-^So ^©*§-£\ V— X • H W >«WBfr£>©S^ 

fiMYb-TSCtfCfct), y-hft^t^SlOOnm 
«Ti:*S^»& % S#S«3MS!©?}^®I*)T-, -7?©V 

• Fl/-f >««fflO*e>©«Sfax«*ii:^ ffofrCDV 

• >wi*flg * e> ©«#& am^# pf ±fe-t* 

1 f^©M5i» qJ*B& 

[0 0 3 2] ?i*B${c:ii, feaav-^- h'i/OI 
WdEWEfcffibou V— K W >{KI©S* 

W*l»h>*A«**fcttFN l->*;i/8&*£fflv> 
r»««fc§i<ife<. Mn©b>^;i/^m^fflv>T*), 

^7"'Jy h-y— hS©^<^rU-fe;i/i:|B]«©^-^.b— »>a 
[0 0 3 3] 

[#gf«©SlflS©B«] it 1 gflMKM 

ait, mi mmmmizm^nm^ t y ss©5gp 

EII&«lJ«*w-j-. H2t, NORS^t'Jt^-fffl 
[0 0 3 4] CCFflBMt^^EUaiBTJtt* K» Hi 

(Him*) cnMHbstu as2#»*) # 

iV-^» (*2£lil) fcBJV-*» (3§2giM) tdPg 
Jf-ffcSftTOSo itTf bSMBL 1 fc-fel^ b h7> 

^^^s i lft^uTBKsf msisbl nfimmzn* 

itf M|MBL2K-trl/7 hb7>^^S2 1 
L/TiiJtTv hSSB L 2 ^Jg^^itTV^ 5„ £fc, iy 
— XiS&MSL ltd-trW I- h7>^^S 1 2^bt 
■IV — ^USSL l#tttt3tu £V-7«MSL2C 
HrV'^ h h 7 >^^S 2 2£?>LTfflV-X*§lS SL 
2#g^£;fc,-t^6. 

[0 0 3 5] 1B» bi^SBL 1 fcB"JV-^«SSL 1 
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i:©IHC % ^'J h7>-^^Ml l~Mln (fc£;;t 
n=6 4) ifim&mtmZn, BKy HSSBL2fc 
!IV— **&SS L 2 fcOffl^ ^ ; & l Jb7>^^M2 
l~M2n#JfcaigMfi«*ftTV^3. C©Sl^M?l.Jt:jg 
«teftfcnffl©.* j e , J h7>^^^ 2o©-fel^h 
t-7>-^;** (S 1 1 i:S 1 2, Xtt, S2US2 

2) tci!), /tuwi/^fftiiatswarDy 

[0 0 3 6] y-K^iqitc^-rs^^u h5>^^^ 
10 Ml 1, M2 1, — (D&V— h#<7 — mwL nzmm 
£ftTt->3o Ir]«C n pt^-y h7>-^^Ml 2, M2 
2, •••©*7-h#»7-K»WL2fc8aa;£ftx Sfefcx 
^tn^^i'Mln, M2n, — h #7 

-fel^ h h7>^^S 1 1, -tt»?*SGl 1 Ci 

immzti, -kit? h b7>^^ s 2 i , —ttmsm 

SG2 1 (CttiSUffli^nSo POIftC 
-TS-feL/^ h h7>^X^S 1 2, — ttSJRjgSGl 2 
K:,tt)$iJ»$nx -trl^ h t-7>^X*S 2 2, -{±31 
20 2Ci»)S«®*nS. 

[0 0 3 7] C««INORit;i/7l"ftl±, |3C 
jjv$-«fc-5tC, ^a»i*a«SUB©*HCn'i'Ji;i/WA5^ 

[0038] m^mmmi soci t>#*s*i&# 

5. tB»*«l*l©«*IqlWfl9T?x 2V^©E(«*43V^fc3F 

30 C«fc»K **«§© "V-X • Kl/^ 4&tMe 
vh»SBLl, SBL2 (WT, S B L 4: *B3) *J J: 
VIiJV— XUS SL1, S S L 2 SSLhi 
IB) ■imtitetiX^Z. M*SBL*,ktflJy — 

^?SSSL±tri|fe^J3I^^L,Tig^bT, K»W 
LI, WL 2, WL3, WL4, - (JWT, WLh« 
13) ^HPHfciSia^ixTV^. cJi&oy-FMWL 
tt» rt»c«af»**©**tri»ailK*^ bt p 
W±43i^?7>gS^Ji I SO±fcJ8L/TV^«. BJlf 
y hi&SBLfciJV— ^SSSLtOHOn'Jx^Wffl 

^^©^■•v^ < n/JKfiR*«i:*:D > *JWeSrtMM 
[0 0 3 9] "7— Ki»WL©±]S*J:VflS«H: N 

flr©»Mifi«Ji"et>Hi) t<t eiabnxv^. cn&ii6 

50 BC, SCIt fei:;tf£\ lf«s» b^B©^*"; 
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1, MB L 2 , (filT, MB L 4:1683) £^ V— *3 

hSC±Cg8Hrr5£V-;*«MSL 1, MS L 

2, - (filT, MSLi:*f3) #3*5^ flf^h5^ 

[0 0 4 0] ;©«|NORH:;i/71/'ftts SftlJtil 
IS (tTv MR) *iVSB2«a« (y-**) 3b»HWH-fb 

— ^3>^^ b sc^fig-rs^s^^v^. bfcASo io 

* h3>^^ hBC*J'J:W— h SCIi, fz 

[0 0 4 1118 (IKs» hlft, 11 V-**) 
i^T-WLfelttn^* r-bXfitigtbT«fc&£ 20 

#©«'MMfFT?frofc»^ 8F 2 tSSt^#»C/J^S 

S 2 1 ##»4R©4iffi:rn y ? iz&fr Z&M* f'Jh7 
>^**P££tf>y hiMBLl SfcttMBL 2*»6« 

>>**S 1 2*&I±S 2 2®«*7f> «y-x»t±v 

u y e s s l & u it -r k & ss u o iftz^m^mm 

[0 0 4 2] i4t, pt^r'J h-^>^X^©<7 — K^ifiJ 
©&7v»r®0$:^1-o 14C«Ht< iJtTf r-i&ISB L 

[0 0 4 3] 5=- ¥ * ;Wfcj&«#±fc: BU -7- h 1 40 

0^bt^€'J t>7>^^£D^-Mfi! (7— Fm. 
WL) #*UBS*1.TV>S. !7-F«aWLH:, ' -«IC, p 

tz~# 'J i/'Jn> (doped poly-Si) , Xtidoped poly-Si 

fc*IMi-*-s^**;i/#|q|©ftS (y-h-g) t±, 0. 1 

^mKT, fct^.tf8 0nm~9 0nmSSf$2>. 
[0 0 4 4] *HaH&JBC*JJtS^-Hfiaj»l Ott, 
TJifr&WC, #'r-AJ»»8tl 1, S8<bBtl2, b^T* 50 
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ttlifltl 3*»S>*tafc*ixT^S. # h- A*gjijBI 1 1 «x 
fci:x(l ttfbKft^JAU <i*i£^b4Q.3lbTfflo 

5nm*>£6. 0 nm©|gffll*)T-?£4i>S C i^T*^ C 
;t-tt2. 7nm~3. 5 nrnfCiS^tlT V>-S> 0 
[0 0 4 5] afcjftl 2Bu &fc*.tt6. 0nm©S<b 
^J3> (SixNy (0<x<l, 0<y<l))l 
*&*J«SftTV>5. -©SfbMl 2fcfc, fc4:jttt*£E 
CVD (LP-CVD) tj:t?^«$ir % JK^t^vU 
7h7^7^<t*nWS. &4bJRl 2lt 71/> 

^r;i/r-;i/a (fps) ©sifygag^tt^-r. 

[0 0 4 6] h 97HR 1 3 fct, gfbJSI 1 2 i:©|^ffl 

c©fcto, 0iAttj^&©&fbBt*!*»ftibT}B 
^tiS. h-y7lS113SHT0 (High Temperatu 
re chemical vapor deposited 0xide)S£ J: QMffi^lz 
S i 0 2 fit a bTfc J;o. hy7JgiI13tfCVDf 
JBJ«Sftfc»&ttllMfiSfc J: ►) -© h 9 :T#ffMSft 

. r- y ymmm 1 3 <Dmm&. y-bmm (v-vm 

WL) *>£©*-^©£A£#;&MitbT7 i -*tt& 
!Tffi*:[SIStOffiTKr±*ia*&»lC % g<£T**>3. On 
nu W £ b < (4 3 . 5 nm#J:#i£:>gT-;i5 3 . 
[0 0 4 7] CCid&fltJS©^*') h^>^^©S 

mttmmmm 1 s o*«t_rfn^x.;i/w*^abfca 

£s Bltfy H»SBL*J:V1IV— SLt%5=F 

tt«EnaE ^ © -f * > mxm z <&m c j& bt f?a . 

[0 0 4 8]ogC, *a»^S«SUB±{cy-bi|gi^ 
Ml OSr^-rSo Jfct^tS, ®^FMl«Mf» 

Ilffi (RTOS) tiHOOOt, lOsCifflS 
&ffv\ SMbS/U3>K (*bAi|gi^Ml 1) SJBJS-T 
5. -^tC. *bASggil UtLP-CVDSCi 
t)^b->'J3>l (SfbJKl 2) ft^PAJ6nm 

t^sidtc, ztix bm&bizmm-tZo c©cvd 

(i, ^.nDi/7> (DCS) t/'> ; e-7' 

^?l^rbfc7Jr^^fl|V^ N »SMJS7 3 O'CX'^TOo Wtffi. 

£X.&3. 5 nm©^fbi>- U 3 >Jg£ ( h ^ ^IfiiSM 1 

3) zmm-tZo c©^ib{±, tzhz.izK 2 omwm 

if"CWU[9 5 O-CT-4 O^SSfT^o dftti!), b 
— M) & 2 . 0eVWT©SJKcD«V^+>;7 , b5y-7' 

wi~2xio i3 /cm 2 <DmBtnf&m2ti&. * 

fc, S<bSt 12^1 nmlzM l^mm^i" ') 3 >R ( h- >v 
T-^feiitje 13) #1. 5 nmM^n, ^©fy^T-Tffll 
©SftURfftfW^b, mim 1 2 ©»^j?*s6 nmt 

[0 0 4 9] (.9-mWL) i:^Sag«M 
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»SBL43J:VB!lV-;*lftSSL±t % Ks» b 
hBC4J«tWV-^3>^^ bSC&J&fc*-*. ^e© 

fig bfclft, j&Bfcjfc l^TfT 5 JVNMfiMW £^ bfc±gIE 

[0 05 0]^ ^cia^ifiEcW^t'J 
©;W7;*i&^:fc<fca t IM£to^-c. ^tU h^>i> 

^*mi i cf*— ^*»*atrfi**«cKwr*. Da 

[0 0 5 1 ] tga*Rffc, H5twti^t, StR? 
-FIWL 1 (dHff^CD ie«be, m«6. ovsepiD-r 

S. aRSKvUIMBLl, lHyEV-^SlMSLl 
*«t vaW* SG11, S G 1 2 fcj?r5£©IE«EE* fe t 
Att-5. OV^EPiD-rSo ^IIR^-FIWL 
2~WLntm«©»&a#38.it«JBEx &i:*.ttOV£ 
ffi&DU #«JR£tr8>h«MBL2, ?BHR£V— a* 
MSL243J;V»K (n>>x;uw) C 0 V£IWr5o 
£©fct, 1WSG21, SG2 2£, SjSSffiV cc 
T-ft^tS. Cftt<fct>> M&MlVv MgSBL lis J: 
SL1C-5 Vtffil^^ ttMiR 
m \Z :v hUS B L 2 43 J: V&JMKil V — SSL2C 

o v**£aurfts. 

[0 0 5 2] C©#g$&#*ffF> 
^iP^.4xfciEm£EtCJ:?)s giJbT* MSBL 143J;lF§iJ 

v-*«s s l i &te-f P m^m®mmiz>mmifim^& 
[0053] iijtr* bias b l i ^;fetpi^«i«a 

*>£>©S£S&A. §ijy— x$LS S L 1 44tpa?tt« 
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***©©^artT?» S B Lmte>t><DmtS&\mi$, 1 
4afc, SSL»e,©ttaA««il4bisW?^ 

AtffrfcftS. c©fe»s ^l^t'J h7>i?X^M 1 
l©b#o{itSJE#At <®TU 

«;^S*^©©^ -v * ;i/ t*tiqj b tz±m izwmtfi) t ex i/ 

[0 0 5 4] HtrPiffrtO^ijR^t'Jh? 
10 >^7^M1 2, -T-tt, bfcV— Xicfctt 

>fc©R8t5 Vb^SffitfA^^&V^ ffe©:/D 
>^rtCD^l^€>J h7>^^M2 1, M2 2, — 

tt6VSflEU*»«BE* J *»*6ftV>. bfc#-oT, SftV 
[0 0 5 5] CiDSSMSffittt, S#©S#;traj&£ 

20 j«-a-rK»sa*ftfT-5fc«>; ««Kim#ii>:fe<T-r 

5ftb*v>««BEaEfb*»Sfc«>©#Sa*«FllBI±, fc 

[0056] ^±©«&ii^si#T-{^ «£&<fr£-r^ 
ny^^wr^ifeftic«t»)aft«b&. ^mmr^mx 

fcfc, ^©^n^^^aiRU T 7— KSWL 1 tj£&3 

SbT^— y^sa^-rsifc^Tf**. -^© 

30 ±f3bfcaAJ»2fS©aSt#C«toTlf* h^feD©S 
j£&#m^* s tfr3VVt/J^<&!3, e£3fe©CHE&A;# 
^T-ttlv'W h (B) SiS-e»ofc— JS365!J#&a*Rl 

nte-k/mw, *»s-eiii*Dn-f h (kB) 

±fc»©t*S <&s. 

[0057] wwwtib-ett, ^-y8**ab*as*j:-i- 

5. HI6 t^-T^t, St^MSMBLl, MB L 1 

&£*«-i. ov^sud-ts. tfc, ^aw^-KMi 

WL2, WL3, -fcW«©«S»Hib*±«BE, fci:^. 
40 fiOV&EPiDU Sty^MBLl, MB L 2 , i5«fc 
Vatfi (n^^l/W) t0 V^EPiQ-rSo Sfc, ±X<D 
jWUiSGll, SG2 1, SGI 2, SG2 2§iI 
WEVccCfiiSf-r*. C©««T% BS^tiSb^fft© 1 ?- 
H «RW L 1 CBf^CD^Ui MS£E, & £: it « - 
2. ov^Epin-r?.» iixt«tD, 7— K«WLltg5 
I^fe^t'J h7>^^Ml 1, M2 1, 

a*««tjttiitT*>*fca:*7-r4. -r&t>%, 
50 *«*«t*nfe«*a*«JBcD^*'; h7>^^tii^ 
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L/fc»-&©*itry h««ffi<i*aEfb-r«. -©mm 

gflSftBIji* bfcV^-te >^7 > >^StTffl9(i bT^tBTh, 
[0 0 5 8] »4tt> mMS*6, FNh>*U 
>^£fc»ifiJg h U >*"ftffl^T»?Si£A-r S£ 

*— JSi«*1-*»*, El 7 CSV*- J: -5 fc, ^t®7- K 
1WL1, WL2, -C-5V, £T©2=bry hi&MB 
LI, MBL2, ^tffl±V-^§MSL 1, MSL2 10 
*5<tl>***g (n-j7i;i/W) C5 VftfflJn-rS. >3©h 
S» ±tOiJ«SlSG 11, SG21, S G 1 2 , SG 

2 2 fts^aEVcct-^-rso 

[0 0 5 9] dftCfct), 19C^t<toiC> a^s* 

«t S ^-^SA^Bf MffiftSHK 1 0 0 m s {3J±^ 1 «J 
fil±Sc*3tifc. ^*©^-;i/aA{3j;S?i*T- 20 

a* «*a#cit^«i¥56«jj?hA«fi«jRftaa-r4i«iai 

[ 0 0 6 0 ] «' 1 !H»J<if3^ f) y- b 9 0 nmfl 

Wffl*£3fcy h^l^ hn>©«BH£Aftffofc»-& % 
-hfrfc b * V M* mS. ©1ST #f# 6 tt 5 3. i: o tz . 

3.©fcS!\ ^-M&9 0nmhS<n3i:T-xl/^ 

h o >aA«*#«w*a^fi©^+*;i/**i«es£:*fc 30 

fi^3i:^ L&^«SE©<gT{3AS <^LTV>i. 
i hf§$J£*T,3. W±<t 5, y— b:R#9 0 nm©MON 

05 hv>i>X*T% 1 0>us#}gj&$tl 

[0 0 6 1] «5fe#*i©^ «Uh7>y 

**©*i«-mEEWttic-^-ctftWLfc. c©|g*, H 

W>«flE-l. 0 VT-©^31R-fe;i/A>e)©^7 »J— ^ 
iSItt, WlnAtWii'ofe. 3.©*Sl§rfflS^mb 

b#£D33fctt&^o Ifetfot^ V— M9 0nm 40 
©MONOSi^^ 1 ; h 7 t3;}3V>T^ffibBt 

<d; t > ^ x ;u— ME © v — v y l±+fr& 53i: o 
fco U-K^-f X*-^14fcffFfilIibfc#, 3x 

io 8 su±&mmM&-?t>wifrm\sti s aimT'&zzL£ 

[0 0 6 2] ^-^fcgaUERWu 'J7h7'>7 

#*tMb$ftT^sfc«>&#-Cx i x i o 6 [aftiisT 
sckWofe. 5*-*fi«#ftte8\ lx l o 

6 0©7 f -*»S»*.&T*8 5°C, 1 0#§iSbfe o 
tl±J;D, y-M9 0nmfflMONOSIW^ 50 
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ftSt*>«>3 3.i:#T*§fc. 

[0.0 6 3] f 1 1M!8^-S?JW61S^ ^ 'J Sit- 

if hD>«8ec«ts»ga*ftff^&«)ffiAS!i*5&«cH 

ESAfcitttb'r2~3*rSMI;**u i*i£«£jAfr#nj 
ffc-CfcS. h*-M£AT-»&<U «?©?! 

StfeSCfc ?)«AftfTdfc», *-;b&Ai£§3H3j;5M 
^)«H©^b* s fP$iJ$tiS o 

[0 0 6 4] miMmm 

#ffi*©-«fc«sa#ftfT-3tt-&* ztz, mg&frm 

t) l ®T- 2 try h/-fe;u©»&ii^ftff •3*&fcW-r 
5. * 2 SQBBJBtfiis^fffsttyt ^^eu 

■fe^TV-f «JS*«tW3R?*aii» l|QBK»i:PI«"e 
fe5, *S6MSJK»lc*jOT4»BIl'>'ia4*«aWiSix*. 
fc«U *HSE^f343V>TH:x EKfcjjvmiiS©.** 

'Jh7>^^®y-h m i $m3&mcom&£ *> 

fi<, 0. 2 5/zmJirF. fcfc*.tt0. 18/zmT-fc 
5. Sfc. g|5~l2 7©rW TXgkit&m-tmb. TI3 

oii {3-^©a&&^©^H#&&A s s 

[0065] El 1 0(3, $gm.MmiZ%kZMON O Si 
h7>>^;**t3:}3V^ glJV— X^S S LfJ{3# 

§3i^ftffo^«^ft^-r. 135©^^'; h^>^^^ 

Ml lC»Sa*ftff-5»^ WSSGl lftfcfc^. 

bovc^su p?+^;i/S©ti/?hb7>^^ 

SI l^A9bd-7^f5. flb<0^'f7 , ^*ft : H:ia5i: 
HUfc-j-*. -®iSSm> t^V h7>i?^Ml ltfg? 
itt$nfc»ltry hSSBL l^*mW(37P— T^-f >^ 
tt^fc^f), *©«(ft*«±#-rsfc»|lji;r!; bfiSBL 
lty-Mffi G»17-I«*WL1) h©P^t3*^fe 
Sff A s EPAD$^^^tV^ <> —15, gjy— Xf^S S L 1 
"7— KUWL 1 £:©Wl3fc2\ tufBbfeJ:d{3 1 1VSS 

1 0«DBJV-^*S'SL lfi|CD«« (^lf3^ffl«() (3 

[0 0 6 6] JS*{3, idtT^y MS S B L l{Pil©ffi^t3*t 
a^ftfTV>fev^-&(i > ti/^bh7>^^Sllli 
fgijmasGi 2©gun«mftM-f i/^ncb 

Tp^^^-'l'SO-tr^^ h h^>i7^^ S 1 2 ft* y h 
^-7$^ 3m{3«t tJliJV— XJAS S L 1 ft7D— t 1 ^ 

v^ttltn. :ftCi9, y-bMi 0©i!Jtr 
w hiSSBL wa>w* (m2immm) izmmmiz^ 

> Hfflh>*;uSSiti3j@H-L;fc*>.y Y^Vt hn>#^ 

as*u i«Df»2iafli««cs»ffl<icfiifif$ns. hi 
it, »i, ^2f21f:ffi^^3?45:^37 ^ -^ft*$^i^^ 
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P^fC v #«y hD>#&A£ft&V>Sg3©SM£# 
So 

[0 0 6 7] ^ffibtlt ^^ttJ IsttSKDmMifiWm 
MBL 143«tVm*V— ^«MSL 1 ©«JE) ©EP^ 

|p]&gi«>S. >fei:^.tiia6 t^^-/^-r T'^^^tijv^ 
T, 4V-XlMSLlO«ES-l. 5Vt^H 
U v— -r«tto-feBHf«y M»SBL HW©»2f3 
«««©^-*SSI*ffl*-£ iS»tc, gijy- 

3El£y HKMBL 1$HEV»*EE^ fcfc*.tt-l. 5 
V£:U ±V-X«|MSL lfcl^Bffi, tziiz.&mm 
S^MTS. £©<fc-5fc:v— x • h*H" >Sffi#|Sj^ 

sb i , i»2 EMfiiscfimcDfiy*^— * fttt*uj-r*fc 

h-fe;i/*«»Hbbfc»^ Kl/-f>lE-l. 0VT\ 

[0068] m 2mMBmr-&, m 1 mmnrntmrnz 

S§JKft<-f t>> M6J1BI 1 <)©?•**. 

;i/35-|*fl«tt«HI©$6 1 , SB 2 EttMRttCffltfiK: 2 bT y h © 

1 tl:<t!)v lo©^ti;-b;i/^fc!3 2bTy h©I3l5S^— 
y h/-fe;H3H£©M0N0 Sttt, *^©M0S«jg© 

77-f ;i/^«jS^b-ri»-fcc<t r> % y-MiiO. \fj. 
[0 0 6 9] WTs m 3 ~S§ 6 gSHB&JBfc, £ 1 , « 2 

[0 0 7 0] S3SlKt 

H12HU J6 3£^JBC«44MfiV-.**NORS© 
^ff^tt^zff*^ * 'J ©^ * U t;V71/^©aHM4 

[0 0 7 1] I©^fM^*'J8IT-tt, NORM* 
^e»J-fe;i/Tl"f ©^^^UHr^A 5 *^ 1 ; b^>^** 1 

>S?**M1 1~M2 2#ff5iJttfceiB;?*U 
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gtS^^'J h7>-^^Ml 143«tVM 1 MD&YV 
-f MKlBL lC»«Sn, S-V-.Xtfy-.a* 

5 L 1 CgBRjSrftT^S. If s» h#|q|fcRMK-r 
S^t'J h7>^^M2 2©*PU-f > 

HftBL2£S8(J|;ar*u # V-*# V-*)iSS L 
2tgE^^ilT^So 7-K*fiCB8t5^* 
U h7>-^^Ml 1 £M2 l©#y— h#«7— Hj&glW 

10 b7>-^^Ml 2tM2 2©£-7*— bifiV— KrftWL 

[0 0 7 2] 01 3fc£, % 3 msmmte&zffifflN OR 

13CA-A' *fci&o;fcRiIi«*6jafcABte|-e* 

So 

[0 0 7 3] iffliiNORl^^UWlz-fm 

20 ^gi^ji i sowmmztix^s. mttmmmm 
i soit Ei 3fc3jvr«fc-3 tr^b^[si (mi 2© 

1, WL2, WL3, WL4, -tfSPIIBPHtEBSnr 

mm, mm, bv^mmmfrztazy-bmmmtiz 
mm bfc* u > u ^ >«$©$*- b «ffi3&»e>«figaf *itv> 

6 o 

[0 0 7 4] #ISi^9-!$$£iiiJ! I S O© MR! ft ©!£!&« 
30 *S(Ci5V>T. K^©J5IP^^— MSUB 

S £ K 1/ -f >^>6!»«1*D t ifi&KICBf&Z flX 

{±, ^©Ag^^^-K^fSl (01 2©fS#[Rj) to:* 
?7>J5l«fii^ig I S 0©HPH©*-C-*iS££ n> hT>y h^[Rl 

ttt7— i«iiRifflPH©*-ea^*n*. b&#oT> v— 
hgae©« ^ogtciib-v-x^ ^t>«©«ii*% 

40 [0 07 5] 9- K*©±a93 J:Vffl!lfittx mmMXW. 
t>tiX^Z><, irtet>^ V— mWLl, WL2, — © 

*vy-hitt«K4»65a:4«WI/^->©lW«ia!c» * 

■i Yt*— ^f&mmifiM^nx^^o zcd*?** b 
mmm&zvitj k *?*-)vmmMK& 5 , fir 

^3>^<> h*-;^* s MP^t^TV^So 

[0 0 7 6] V-7^«WaSlfcH: FH >^1&<®> 
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y Mj>*^ hBC^iOfV-^^V^^ h SC^M 
BI^>^^ h*-;b©tlJ:!3-[I]?>A£< U * 

fc> -susjR^iBiieisjii socMfas. ^tt, - 
[0077] 0^u&vA«gi^BiT*3>^^ bmm&wtft 

#««>ii*ixTv>s. cott«JK±ftx try hrj>*^ 
. hBC±fc»tt-j-*liy h«BL 1, BL2, V 
-xa>*fhSC±caiS«V-^«SLl, 

[0 0 7 8] £©ffifcffflNORIHi;i/7'W fciu -ectfy 

££S££tt FN >^W«l««D©attHS* J lS-t^ 
^5, fit, try hn>^^7 bBC43<t^V-^r3 

bsccDftzmt, c©SBi^>^^b*-^ 

«©y^5^^rtt'h?VN„ 30 
[0 0 7 9] try h3>** bBC^feiiV-^3>^ 

(jiy^y^) zfTot-VT-vj h-v*- )vmmm& 

M&ZtlZo £tz, tfy h3>^f hBCi:V- 

*^bsc, ^fetc, try nafcv— BWB© 

^^©^fiJ&fitjtt&oTt^o biPfcs fttSfcfc 40 
fS#©g/J^liFT-ff-pfc«^ 8F 2 KjfiV^mfc/h 
[0 08 0] »3HJE^JiK:^5MONOS^^U h 

wmk.mknibi>. -©^3^se^«^*5^ 

PttWLOBfflBWlRltfiBSE-r*. bfeii'oTv -r/-h* 
fix KK^-PMHH'Cjfe**. 50 
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[0 0 8 1 ] Cfflia^i^^U h^>^;**©M 

mt^<m<a^o -r&t>-^ ?ii^sgBi^iH]«£, 
*?«*ittM iso, y- mum i o # Avy- h 

[0 0 8 2] *|V^ HI 1 4©*^E U Hr^7U-f *3tfc 
-TSfcafrC* t>f K i: i: * t i BS^3 

£ &«tHii-Sy— *:fcJ:VFW >W»«*S, D± 

ctry hBc^it^y-^nv^^ hsc& 

5. 

[0 0 8 31 11, *2 3a6Bfc«r?HU Bl try Mi SB' 
L#J:tf»JV— Xl&SSLt-feV* h Y^yVT.*?^ 

bfeo #£JWfc!BrctiU »1, ^2HSEJK^T*i"Jlfy h 
*SBL43J:VBIV— ^*SSLKeai'b&«£ESx K 
y MBBL^iiry- ^SiSLJcigjcSijp-ri). ctitc 

^t*»tS«fifoaA*CD**l#tt*l, »2£Mfl£jS 

[0 0 8 4] *mmm<DgM£\,x. v-*« 

»»^««lffl*il»€>*JEiRU 3 2~1 2 8<1©^^E U-b 

ti^^)mmizmm^^tzm^X'i>, mi, m2mmm 
[0 0 8 5] mAMffixm 

SB 4 HJBKJBtt, ±I3bfelS3||»^©^ ; eU-fe;i'7' 
[0 0 8 6] CCNORIWV'fTit ^#isbn 

i>x*©*icifttffl H/>^*fettLO co sftj; 

^^^fM^Jl ISO ^MRST- tryh^isj (015© 
ISifi^bTs #'7— KHWLm-2 , WLm-1 , WLm , 

wLm+i &!§mmiz®.m£tix^?>o zw-vnmm. 

h y XSSa^Svy- b«fii©*Ji^?>^$tvTVN 

So 

[0 0 8 7] «x?^ttttiMonnai*icDtgiMH«tcj3 
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tfi^^C^ASftTy-^W^igSSfc FW >^ 

K^r&I (01 501^^3) t{±«^g|«e«»I SO© 
Fe§PB©^-e£i5E£*u try h*[pl{c:{i , 7— KflUiaPB©^ 

-o^mmm^Dit, ^©At£fcBEtt©«?>otjcM 
[0 0 8 8] &<7-h'm<z>mm&. tM wi—^mm 

^fcav-^ifflc^vi'^ ^-^©A*;** 20 

(5f£ftAPl©A£;*£WbTV'<5. 
[0 0 8 9] ^©±t-try h#iRiJcia?li;*ftTv^y- 
^SSLn-l , SLn , SLn+1 (JiTF^ SLi:^fB) 

±I3V-X^gE^ffl©3>^i7 h*— ;U£^LT\ TJ1 
©&V-X^|ifif5«^S^gM$nTVM,„ V-^fSS 
L±fCtt, »?2©JlF 1 S*&fiJ0l£^bTfcry hi^BLn-1 30 
, BLn , B Ln+1 (J^T> B L £:iSt3) A^FiSPBT- 

ffilU£*iT^2>. c©try ^BLfci, mmm-®±mz 
{£SU try hm&Mm<D?>t>? h*— 
ts©# f u 'f y^mmmmv i-mmz tix v> s . 

[0 0 9 0] £©<fcd&«j£©-fe;w1*->T-fcfc, ±IB 

D<DMm&-?x?-&t>#<Dmw%%:m-<<. tr 

y h^S^©n>^^ F*-^tV-7S8iI©3 

«l§/h©f6iJK5?lii:y:&£>-3\ ^^/N7"n-kxKBI^©« 
Jft£r&^c:i;fre>, 6F 2 tc^v^^mc/jN$v^-b;i/H« 
[009 n m5mmmm 

®$8mX-$>2>o 01 7fciU NORiO^ 

^V-tfrTU-l ©mB§¥®0-C-fe5o 50 
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[0 0 9 2] ^©^'J-fcrJl/TWT-a^ 01 2 ©id 

£y-;**&##^£ftT:fc£>t\ ft®'^b^^^Tv^So 3 
©fta^b^nfe y-*ifta:i» 5 ©^ ^ <; t^m^it 
ztg&vv hmt^rmm-tzx, u^ot, ^©^ 
^'j-t^i/^wefciv try f^isi©Kfiu±£T "try h 
*" #tTy hSBL 1~BL 3 ii N 017t 

*^©^Mig3«^e»^2)ffiS!c®i2$a 
(S'JtTy hi^SBL 1 , SBL2, •••) 0^b&^ 
try F3>^^ F£rt-bT&i'Jtry bi^SBL 1 , SB 
L2, -lZigWi£tltz*#)\s&U (itfyh^MBL 
1, MB L 2 , — ) tfrZteZo Z.(D*^i)-b)l<Tl"[ 

©#\ mi~m4nffiMm(D*^ i )±)i'TU'i £*)±;v 

tTyMIBLliiBLS^ 0^b&VMfy h^>Pt> 

[0093] ^mmr^mx^ mi, m2 mmmxm 

try h^SBL4o<tt>*I'JV-^^S SLfceaifelE 
£tTy MIMB Li5J:t>*iv— 7gS L fcr ifif:: M 
-TS. ;Hx£«fc^ *1, ^2^ffi^i:^H«/ c cft#, 

Mftm£mmx-&i), zz.X'<DmM&m«&-fz>o i&mm 
MORiT-it v-xnp&Mitznx^ztz®. - 

SfeNORS^Sffibfc^, v-xmt FV^ >f«^ 
^ «^f?± A bTlU«)T At * b § WifiSE^{b ^ 3 
^-F^lSlic^gbfe^^^^U b^>^ 
x ^ fcfci*# § ^ $ ti tc < v t; v ^ r> mtk A s S » 
[0 0 9 4] ^ 6W ?ffi ff^ 
^6^5Eff^{i, V^t)t9)-S>FGSt43(t2)HiCRSi: 
|a]«©> M V-^I8N O Ri©WM^ € 'J SIC 
HI'S. 01 8lt^6»ICit>5^€'JtA? 
H-©tHB§^®0T-feS„ tt*. ^y-tr;i/TW©@ 
SS0tts ^5^JS^i;|Bl«t?fet)01 6*3gffl^n 
2>„ 

[0 0 9 5] c©*^'j-fe;i/7WT-(;i:, il80i-5 
■7-K*[Slt|?!fjgt-S2o©p<^ U b5>y^*|ffl 

L) a^StClSrtt^tl-TV^o ^ol, ^^ffil^ 
iSBI SOI±, PJtft (ilJtTy FiSBLn, SBLn + 
l*J:ifiijy-^*SSL) 3 3js:ri:CiS(^?)^^TV^ 
5, c©^ ; e'j-b;i'Ti/'f ©/t^— >f{4. ^l~^4 
SldlMfcJ£tt-*-« 2:X?^MnfilM I S 0 < , 
^■©^ ^l~^4^»^©^ ; EU-fe>'l'Tb'f «tt»-fe 

[0096] as i , m2mffiMmxm 

4> itTy H»MBL*J;rf3Ey-^«lSLlCiSCffliiD 
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-rs. ^ncto, mi, mzmmmtmmtemtt, 
e> s#£ a b t t * £ & b ^fams ^*b i: & £ c 

^-K^lRjKPgbfe^jWK*^ U h5>5>* 
[0 0 9 7] WT, »2£fiK&»J:»>3EC2 K» h/Hr 

[0098] miMmm 

^^-U -fe;i/TU-f ©4-fe;b?>©[s]g§0£7jrr. & 

[0 0 9 9] 0 2 Ot^t'J h^>^X^fcfc, -^(Z) 20 
L i{BI©y-b*fe^Ml 0 at, IfltTy MRSBL i + 
-WIlOa, 1 Obii, ^^^;i/tf.*gp±©#Ji 

mv-hmmm 1 0 a, 1 ob**i**i** % mmmm 

11a, g-fbffil 12a, h >y 7*fiJHR 13 a* 

*vc vs. y-h«giioba, t 30 
mif^m^, xv&mmmi ib, m<tmi2b, 
n»«asi 3bA»e.*flisnTvs. ^hAjfiUKi 1 

a, lib, lftI12a, 12b, hv7Te»R13 
a, 1 3b*n*ntt, SBlHJI0K»fc:*tt*Jl«bAtt ' 
1111, gYbffl? 12, h * 1 ZhmmcDM 

[0 10 0] CCT*s M8IMR1 0 bCDSYbJKl 2 
b**/&4:bfc1»W$ 1 E«**R 1 " . ^*-h«fi 
SllOaOlftll 2aWtLfe«^ "S§2|3 

tttraR 2 » , f—v f&mm&fr* a m 3 commR 3 " 40 
y t") m 1 ists«^R 1 * «t 2 ibsh 

S£R2) 36*fflBWC»li**U *©IH!©«» (3§3©f! 
«R3) A^-»#4©*fe^A^^?><, Z<Dtzti>, SV 

2 o©*^y h7>^ 
* ty- b m&&Pkm-&M 0 s «jg© 3 > h □ 

[0 10 1] COttfcOfljSlfcMI***. *©— ott N 50 
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•sa*, «i£ l- 3 ^y b^>^.x* 

OS*C, LS^ttlEtf-S&MOSioai'bn- 
;i/ b 7 > $ <fc t> 5=- -v * ;i/© O N/ O F F ■&ymx- 

iRicffi»b&v^<z>-T?««ttc«ns^t»^:t**jjSnf* 

[0102] M«©y- h«JHR 10a, 10 bf^©y 
-hMl 4fcfc, fefc^ifCVDaCiOMbfe® 
fb^Un>^e.J5:t)> iBo«Bo^- M6HJKfHI&S»a 

[0103] z<D?-hiimmmm<Dm*ib&&mi5m 
mmm, mm, h ^ymum^mmm^mvtz^ 

;nc«t!), ^-h^iMlOa, 10b 

£JP < J£*S-B\ RflsS' U 3 >JK«® V 
fcfrS. fLTv ^-MfilWRl 0 a, 10b±©«!« 
JBI^*£tu ^-hSSflffill 0 a, lOb^y-b 

MJilOa, 1 0 b±lC^lst)lZ^v^>yx h v/W. 

? >&&n<j&m\sX*,£^o ^©^ 

tiu *llSSa^JIBi:Hl«t:L.T'7-K*WLcWKj«xg 
[0 10 4] o^C, ^©.ta^mc^ff^S^^U 

©tt^tc-pv^-c, v- miwl i icmmztxtzmkcD * 
f7>_^^Mi i, M2 i, — ^micmm-r^o 

0 2 1 (A) tt N •Sa*«FO^W7'XaS^*f*Sja%-#- 

Es&ia, 021 (b) &m%&frm / f*7*-rm?mm 

0, 02 2 (A) , (B) ttttattb&DSVf 7;*tt£ 
^S^THS&Sx 02 3 (A) tt}|SSI»©;W7^tt 

«*ft*a«"ria»ia, 023 (B)'**»ff*«-j-jis? 

StH0T-$>5. 
[0 10 5] •tii.frfcju |ej— ^7— K«a (CiTIt W 
LI) fc*kS*;e 'J-fe;i/5C*fb^J{C— gbtfro. 
02 lC^fiac, ^^B'J b^>i/*^^©^l, ^2 
83«ffi*Rl, R2 0^6C*sa»*ff-5*»tJ:o 
Ts Htf^MtSBLl, SBL2, -43iV9JV-^ 

MissLi, ssl 2, -<Dm&ma(Dmfe^*->-& 

"T^t)*), 0 2 l©#IT-{£. ^^-U h5>i^^ 
1 1©|? lK,m.mMR 1 i:> ^^U h5>^X^M 
21©fl, !S2fiBtt1H«Rl, R2i:fcl7h^hjiW^ 

SBL1, SBL2fcIiJy-^^SSL2{C, m^©ft 
SiEs fci:A«-5 Vfi,K©liJE&EPi)D-rSo *vhx. 
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®h?Z<, a^7-Fii&WL 1 £#r/£©IE®E, 

fetiH6V4WU ffe©^^?- KfJWL 2~W 

b, *K (n^^i/W) £0 VftMJ-fS. 

[0106] ^©•t&^gfe^T, mg&frttmKDW. 

gfc©^l> Y^yi/^tnz&^x, SliRy— h'SWL l 
{cgijD^nfciESfftci Bf^©ft«ji (-5V) # 

EPAn^tvfci'Jtf «y MSBL1, SBL 2;fc < fcU t I'J V— 
J*i|gS SL2 5% t P S Wftffi^OiStflt,^^ 10 

©Vthe =-2. 5V~-2. 3 V4»f,a'J>LT, 
ii^W§©Vthp (S-0. 5V) fC^bfSo 
[0 10 7]—*, ^KfT©^^'; h^>^^^M 1 
2, 2 2, y-hfcV— X£&fcfcFW >ii<D 

ffiiZ6 VgJgb*>«,E#*>*>£>&V'>o bfc#^>T, «ft 
««^IS!£*y hail,* hD>#r±A$tt,-f, ^»IC« 20 

[0 10 8] I©ttMSat(t *^©*^iD^* 

1 0 us JWTt^3fe<t t) l«fW±*S <&3„ £© 
• *a*TfttN Mtry MRSBL 1 *4tpIW»« 30 
*4»e>CD««faAs BJV-^«S S L 1 S&tpS^tt 

mm&R i * fciije 2 mmmmR 2 cEs^na &», 

[0109] $e>c, Ui^sBL, s s h^cDmamm 
©M^r-a-^is^L 1 ?- p«ft4tTH , 5«tto i m©i& 
fFet-s>#s»*#-es*. ^©pg, ±t3bfc&A3» 

IC'h?<5:!)> fiaecCHEiSA^S-ettl/Hh 40 
(B) SaT?!feofe-iS365»J«Sii*Rll6«:-b;i4»A», 
JteWBBflTCttl^n^-f h (kB) ei±fc»SC*S 

(Dfrlztt-? 2> m S 4) Iff BT* o 

[0 110] tt*Wb-Ctt, ^-S?B«*tBU*afc*:4:f 
5. ^2iB1t^R2©tfvh4^iBt-^&, 0 2 2 

(A) fc^-r<fc-5K, BJtT.V httSBL 1, SBL 2, 
-tCf?r^© h* W >«JE, fcfcittt— 1 . 5V&EPJJD 50 
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u iJv-**as s l i , s s l 2 , — te&ummz o 

V*3liD-rSo £&, 3mHV-YffiML2, WL3, 

•••{cm^©»E^tBb^±«ff, fctAiio vsEPia-r 

©BE^ffib^-hSjE, fei:^{i-4. 5V£BMiof 

cntciti, "7-KiawL i cti^nfe^tu h 

^©*^, f©^ ; E'Jh7>^^M2 1^>U 
^{flbS^lR #H©,fc-5tc»EftT!Ji:y M»«E**SE 

^tn^y^i'Ml lit b§V>fit®EE#«V^* 

5 > * ft ^ b-r r u f- +• — a* v mt: iSttv 

&Bli;s» h*flSBL 2$?©WE£flS$, 0^b&^-fe> 
XT>7-^T-Jf(SbT^tB^-. m fBttffittR 1 <Z>tt 
frffibtt, KW>«EE-1. 5 Vft±f3i:(iiit*|Sl{c 

epio -r 5 d t T-mm £ tl S o 

[0 111] J:C5^ T-^^ff^SBKMOSSU^ 

ff^n^^e'J h^>^^^©b§v^«ffi* J A§<fi;T 
tSk, Kc^tUb^©S5ita*s{i?>o<±, S«t^»4> 

[0 112] ^HJSff^Ciac^^^^^gp (J(5 3 

o»iR3) kmos h^>y^^^«dn&«jet 

f±, ^3©«^8R3t43^SMOS h7>^fflbg 
^faSffVth(MOS) fci:^.{f-0. 5V- — 0. 7 

^ © b § V'lfjtSiEASA t < ffiT blft*m bH^tf ^ b 

i^mt, MOSS©3>bD-;H7>^^*! 

*y b*7UU$y^i:bT«ll6-r«*»6T?*S. bfc 
C©^^'J-fe;i/T-{i-feV^ h h^ >^X^©b 

[0 113] HI, ^2^SE^t|l]«, 

fei:x.«Ei2 3 (A) fd^-Ti^H, ^rT©^- 
KfllWLl, WL2, -H-5V, ±X<DmVv YUB 
BL1, SBL 2, —, ±t©gJV— 7iSSL 1, S 
SL 2, (p>i7^;i/W) C5V*WlD-t 

^ o 

[0 114] inctt), 02 3 (B) CSfi^C 

n, bs^«nffA s ±pbT«*wft>nso -©s^ 
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mm.i o omsfctb^i«ei±ak#*nfc, st, 

[0 1 1 5] W±0#S-a* N «E*ttlb*5J:V**<Z>* 

il x 1 0 6 @&ibs 5 s — U-Kt^ 

fc, f-^flaWtttt, 1 x 1 0 s @©5*-* 
^T-*8 5°C, lO^IMLfe. &43x #*j§© 2 tT 
y h/-fe;H311©MONO ST-fcfc, >fife©MO S«jg© 

[0 116] 

[0 1 1 7] 02 4{i, ^8HJE^^«C^S^^y-lr;i/ 
WHU atSMfctiu tB5fgffiBSS^«©<K«&iliiN 

bTf b^iStta^S^^U h5>^^Ml 1, Ml 

2, ... ©— ^>ba- fry— v&&m&ffi.-tz>mm 
1 mmu cub, ttxDvuzm b k » h ^iRicjes: s x * 

U h7>^^M2 1 , M2 2 , •••©— ^©rJ > h- D — 
h S^agBtt-r 5W»»C L 2 a , fte^©3 > h 
d-;^- h SfflWC L 2 b , -tff&tt 

6ftT^«. 7-K»i:tta4tM»Sft, 

[0 118] ei 2 4C4s^tbu 
^**£&£^M<mtcM0Sfl!ii©:3> ho— ;i/h^ 

[0119] H25c, ^smsmmzm* v^yv* 

1, SMbBtl2, h^r«Kl 3^e>*tsy-bsfi^ 
mi os^-bt^^'; h^>^*©y-h«ii 5# 

[0 12 0]-*, /tn^v^^cft^Misi 
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WfiilOSJtry hi&tSBL i, SBLi + l±iC, 

v^s. *oy-h«saati salt, 3>bo-;i/y- 

-Hil5Mli v 9-IMUil 6bfcr«fct>SS 

[0121] ci©^^u-fe;i/©^-r-tt, V 

10 $6SMl 0S±JB4»e>J«i5cbnx-r4 D olt:, c©yi^ 
->S^-MfiiI16ata^. 9"«6i^JK 1 6 

b^y-h^Ml 6a<tt)i<t5^li, 

CtliCcfc!3, y-h«ffi©«S«llC^^— t»-iMS«i 1 6 

**— A-ttCSU cnCiD, 3>hD-;^-hC 

[0 12 2] d©«t-5{3b-C^$nfc h7>^^® 
20 **&*«Wtn?tiU Huf3bfef1k©^SS^^i:l^«{c^- 

s?»*a*sff^. /wy^ftfftt, a*atit^7^M 
JBJBkRWTffes. fefcU c©g§ 8 ussier- te\ tr 
<;> h^-7-K*(RltPgEbfc2/^';-fe;i/^T-ft®i: 

1, J8 2gBtt««R-2K»ga»ftff-5A>Sii»B:, 3> 
ho- ;i/b^>^^^©3> h d— h C G©fiffi 
CiDMBtS. tftb*, e»HBLl, BL2, 

0i|©n>bD— ;i/y— hCG©^F^©IE«JE, fcfcit 
30 JS6 V5rEpin-r-5 0 Cint=J:t), C©IES,EEPi0©3 > 
bD-^-bCGTT-fcfc, pS?«iWSl^2 

tbfexu^bp>(±, ^^^;^fi)<;^©^gi5{Pjc 
h mm 1 5 «t & mi^ia^s ^e©-gp^^ » h 

40 a s^b^^^^tran&x.^^^- 

h7>^^ bSV^^itmJE* s > fi*tt«©Vthe =- 

2. 5 V 2. 3V*t,«'>tT, tSMttlCV 

thp (^-0. 5V) tig'fb-rs. 
[0123] — >5\ *§ji^*ff < &VMJW©:3 > h 
o-^-hCGIt 0 V£fctt-5 V?IJK©ft«ffiS 
Wia^-S. ci©=i> hn— ;i/y— h CGTCpS^fj 

50 fc^t*»bxi/^fD>i«8SWll'x t»ttS 



35 

[6i2 4] zom&jhfrxmx'iA, &immmtm 
[oi2 5] m^-tavx-it, ^-i>m^mv^&^t 

U iffi%9»W7^I, f FN XBOlc — 
1. 5V, V— *tfJ|£0V s -£bT<5*— bft:-4. 5 V 

U #g£My&iBT«Bu CCKy h*|ql©tta» (tT* b- 
SSBL1, BL 2, »•) #»7-K2riRlfc:|»B5bfc2.rf ; E 

try h*iqjojta«ic^L/- 1 . svtov 

^^StEpSn-r^fc, -1. 5VSB3JDbfcttjH» (tr 
fUR) cftft^Mb^/^U-t:;^©^-*** 

0. ^'Tn — ^©^^EU-b;Mi, 3>bo — V 
M5*HJ*3&v^. £18BttffittRl, ^2f3SM^R2© 

8**111 UTf 2 mcDKrf^Siejstfsfc^ *sjb, i^— 

[0 12 6] $g*B\ iuSBbfcffe©^S£^h|s]«Tfe 

[0 12 7] % 9 WMSZM 

V-^NORSCD^^'Jt^fJCiltl,. 
[0 12 8] I2 6lt jB93£M0&JBlC«S,* i EU-fe;b 
TU^©#lfig^JS:^-ri5]E&Htfe5o i©^ J &'J-fe;i/7' 

ffllfflMftCL 1, CL2, .— fcJg«3HfcM0S*JtCD:3 
>b-n — ;H>5 >i^*£;&oT:}3tK ^©MPJl^tt-e 
fttC, y-b#7-F«WLl, WL2, — CgSKSix 
fe^t'J b-^>^*#fl£fi££tvr^S. 
[0 1 2 9] B2 7 (A) ft:, 'SB9HJBJ^»C«S^^E 

•;-fe;b©8§i©«jg#ij£^-r„ co^tyt^titt, 
mi-mmmm (120) ^-r^^u-b^jt^jt^s 

ffi^R 3 r fc y- h mmttfrm bTtstt e. n-c ^ s . 

D-M-bCGt, ^©n> hn- b CGfcfS 
SdMESft* ^^^;i/^[S]i^{PJft:|ftlt?>n, 7— K»W 
Lftrg^^tifcy-hSffil 5 a, 1 5bfc£Wrs. 
3 > h □— h C Gtt s V-X<PJli: K l^-f >{pi|T-£ 

y-hmmi 5 ai:y-M6»Itl 0atO«i;^- 

^*->fc©fSftr, ^-MftKJKl 7*^UTS«>ii* 

[0 13 0] C©^^e'J-fe;i/©ffl^$>2>^J5g&©-^!)fti 
:fev>Ttt % feh;U£, HfiUmH 1 0 a , lObfc-y 
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-Mil5a, 1 5 bt.t£Zi*nm&±mKJ&mistz 
2offl^-Hil5a, 15b©;^->z>^ 

mic, y-ht&mmi o a, 1 ob^-eb-taaxt- 

s 0 ^ncisi, PJtfv mrsbl me* MR 

SBLi + HJflfc3»IWfl9lCfl«bT* 2oCD^-hli 
15 a, 1 5 hiitf—hUmmi 0 a, 1 0 b©«l;t 

JK*3iy^»^-r*. £ftfcJ;!K 2 0©^- bfflg 
10 15 a, 1 5b £V— hmmmi 0 a, 10b<O«U»»t 

[0 13 1] Cl©«t-5tJKJ«*jxfcy ; E>;-lr;i/Tftt, !g 
7 HJgfKli h PDflt tCjfl PJ» £ ji* ©f5§ § S fc » 
ft:, ^+-*^jER««ct»A»!c, V- KjftfcSBttSftfc 

fciixfeE-O. 5V 0. 7 Vft:t&££tiS. 

K» MRB L i , B L i + 1 fcfe-r^WttflWIltfcs S 
20 M «f a^^iM^StbfeONOI^^ 7 
©y-hlfilllOa, 10b^bt^-Mffil5 
a, 15b#IBfi£*U ^W:<t M€'J h^>i?;** 

[0132] 127 (b) ftr, mszmMmiz&z*^: 

V-teJl<Dm2<DffimM*m-f 0 H?ff3bfclll2 7 (A) X' 
Ii^-Mil5a, 1 5 b#2oft:#gS£;ft/o->£: 

So £©^— 8ttEI2 6fc:fettSl7— KlRWL 
30 £«J§KU ONOi'-f 7®y-h«l OtrHft:^ 
T\ > b o-;i/y- b C OltSibtV^. 

£©fc«K ONO^-<7©y- blSill 0B:, n>h 
n-^-bCGtV-^ • b*W>®ti (If y MRB 

LiiifdiBLi + i) btDmn^^zjWf&mm&'fr 

±l£-eti j etvmtAl,W&. c:©^-h^M10©^ 
■\-^^J5!c«^ftI^Mbfe^* s ^l, ^2iaiS«^R 
1, R2i:ftS„ ifc, 3>bD-M-bCG©T© 
bM 1 7(if Iffl«iK*e>* 0, £©iWi© 
IHUt«i«nfimMgA«* b'fe^^ 3 ©^R 3 iite 
40 So 

[0133] z<Dm2(Dmm<D^^v^Mt, mMffi% 

tB***bfeONO^>f ^■cDy-MaBfflll 0 4 2oftr 
^^-S^S^VNo pl^HilW (tTv 

blSBLi, BLi + 1) jW^j«snfen'>x.;i/W± 
ft:, 3> bo- ;i/^-h©y— higJl^-v (17, 
CG) *trvh*[RiC*<jefiRbfca, y-h^lRl 

ozmifm&mbmmtt&Ki&^xfmu y-b 

tffil 8i:^Sa»«M&Jt*b> ^©aiflMil'y-hM 
50 So Ufctfot; »£^n-fe*#fBfl!Sfti-ct % 
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h^IitS > h n-;i/ b 7 >i^^^i:^ 

■?©MBI©;*^L) h--7>^X#h©b£v>fitmEilftiS; 
w-s'cou 3 > h D-;by- b C G §Mt 2> * 1 3 

^- h C GSMbfcttffW t>aASff ot, ^ 

So 10 

[0 1 3 43 027 (A) £fc{± (B) O^t'J-b;!/© 
T*t)x h9>S>**©»18Btt«*R 1, SB2 

latMiMR 2 c»*a*feff 5 *s*tt, try MKesfiE 

lftC±T07-I«iWLC6VOtEE4fflinlT* 
§s *S&*£fr-5ffil©K'.y hr©#, *-r>«»* 20 
6, fcfc*tt-5VSK©i5r£©A«EE*W;!«r*-S. - 
©WEBJinOJKffttU 7— Ftt'MDWIBHintfftTS bT 
v h*S^©«ESWra:& s «T?fco-t4>i:V>. cnCii), 
IES£EEp^D©y-hS® 1 5 a, 15b (*fettl8) 
TT-tt, -5V*^Ufcpffl^«flWW***»V^ffiStt 

^t'J h7>^^t»^«tff#, «**£«© Vthe 
*>£>j«'J>U «t&2M£JS©vthp izmt-f&o 30 
[0 13 5] i©fcS3>hD— ;HRCLttBf«©ft« 

MBSBLi, SBLi + 1) *>&#V5$ai$jqiS!| 
[0 13 6] C©»SiL**iST*tt, -ffe©^ffSff$«i:|Bl 

[0 13 7] ME#mutt\ »7£JIB&»i:HI*l^ 

*>*> b*W >0J|£- 1 . 5V S V— ^iffilCO V N 3>h 
d— ;n-^>^7.^©y— K (3>hD-;i/y-hC 
G) C-8V, f bt^t'J b7>^^(Dy-b C7 
— FSWL) 4. 5 V^EpAD-rSCtT-jS^T-t 

[0138] c©^tBbtc*v^t4>, S8 7 mm 

JBJBhBNU M0SS©h7>s>**fc»W-fc£i:lc«fc 50 
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D> ^©bt^{6«E$WftS bTffic.fr Hi b«i£©±|51 

[013 9].$s*hu ftxDmMKmtmmizfioo & 

*>\ #*£© 2 tT y h /-fe;i/gB«©M O N 0 S T'«, * 
*®MO S«jt©n> hD— ;H^>^;**©y— bfi 
ft J6 < 1- S h 5 > *? <DB#~ 

[0140] felT, SB 1 0 % IS 1 1 HJE^JBC^ «S 1 ~ 

to 

[0 14 1] %f 1 0 

*WT©ttg***s^©s^fcttl8SixfcS i^y 

[0 1 4 2] 0 2 8 «U £©S i^-y^BM^^eU b? 

SiT-y^ISW^tVt'lt *©^— MSISJK 
20#, •Xb&$mm2 1, ^©±©S#S*3MSii:b 
t©Sit>g^22, *iVS ii-;&ik2 2 
f«2 3t*e.«:«. ■*©«&©*&& IP*.*»^S 
^■y*;WKjsK«W*. r7^;ww, v-^imsl, s 

SL. If f M8BL, MSL, SBL, 

[0 14 3] S \±;fe¥u2 2fcfc, *©tM X (fig) 
#s »*b<ttl OnrnJ-MT, 0J;t«4. OnmflKT- 

fi^©S i^-y^aiB]±* s ^bM2 3 7f'fflHW 
C 0!iK4nmg«©|ffllHTf^«l*nT^S. *0S£ 

122) #«ffiwcffiv^fcfc©HGre, mimmmm 

iO^K, ffifl!/aifcfcJ&bT2. 6nm#>?>5. 0 
nm*T*©<6Hrt , caiai*?'?**. CCT-tt 4. 0 
nmHJK©JRfffc bfco 

[0 14 4] c©^^^©^ 1 ; h7>^^oH 
>gT-fci\ ^hAi^)»2 l©fiEK«, «IA«LP-CV 
D i£T-tf h A« 2 1 ©±fc N «^© S i «SA 2 
2^Mt5. S i^-y£SH2 2ftato3itrJ;5 

RfbJR2 3ft % M«7nmliirLP-CVDCi 
tU5gM1"5o d©LP-CVDf«i, IS^tfDCS 

s. cotss i^-yfe«2 2«±»{bK2 3ca»a* 

»&tt, |Fffet¥S<b7-D-fe^ («fiJ^«CMP^) ftff 
[0 14 5] C©*SfcJ&J&$;h.fc Si 2 2 
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©a> v^mmiAxm^mx, *<Dmfemxim3. 

leVili:^, £©;*:§ £©fS*©S i±j^m 
2 2 ft £Sc{B©£A«^£«&T-§S. &*S % Sii-J 
SSI2 2 £|g£/h;* < bt, ^ntf-ff§«i$t 
T*±t>. 

[0146] % 1 1 m m rn m 

[0147] i29ft C©*ffla«IF Gl^tU r- =7 
*#SO IfflgCM^^ *©4"-HJ6«ISl3 0*5, 

frmmy v-Tj yvv- y 3 2 , ^ivuRWB^ass^ 

D-^-f >^y-b 3 2 £S«>&trRfbfflt 3 3 

mmmm<D s i *v ssii 2 2 1 1 & cwswcv^ -5 w /h 

[0 14 8] SO IfflgfcbTttx KSR'f *>*->U 3 

SiMMbKST&fiRb&S IMOX (Separation by Impl 
anted Oxygen) — #©-> U 3 >**gaHH^b 

m*mm um&m tm*) -strntz^^mRtt z&m 

bfc SOI SUB, 7>gftSHbJgl 3 4 

rtt, biv-^«ssl (v-*^«5*rtiH«s) , sut: 

S. W^««rtH»lffl#^-V*A^JSS«*J:3&S. fc&N 

[0 14 9] «Wffl#ffl7D-^>^-b3 2HU a 
^©FGI07D-r-f>^-b^ *©?B£#0!ia. 
«5. OnmgST, SS^^if 8 nmSf©«|% 
#U Hcinxb &&©-?&£. *«lc*«-** 

b AMflUR 3 1tt, SB 1 SQHSB^ck 5 -^ffv^ iifir 

bT2. 5nm*M. 0 nmt.XCDm.m^xm&MtR 
TfSS. ***V>2. 5 nm©JRff t Ufeo 

[0 15 0] i©<fcd&«JEi£©/^U h9>S>;**©« 
grctk SO IS*E±£* h-AiS&iiM3 l Sfi»bf; 

mttLP-CVDttTS JKbA*«K3 lCD±fc 
*U^Un>fflt (ftfclJSIff: 5nm) £i«rs„ C© 
LP-CVDT-lt M^ 3 tf^iSDCSi:T>*-7'©iB 
1§r#X> M£i&S#0S;Lfc£6 5 0°C2;-f S. ogfc N ft 
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ifimi.it. 8 nm$T*©»%5jtU Si h tcjoi*- 

&o d©^>; s i hit, mmmmyu-^^i 

MfflfrPM 7D-rO h 3 2 S«»atr <t o 
SM3 3§, 0fl;U;f 9 nm(Si?LP-CVD£ J; 

tJj^Mt-s. c©LP-cvDT-fct, mnaxifivcs 

So d©B#, »#iiM7 0-^>^y-b3 2J£gl 

ftK3 3fca»a*^ iMbM3 3sa#¥aYb^tt 

10 So ¥S<b#^-h3-&*§£-fck SffcC^FSfbrn-fe;* 
(0J*.H!CMP») ^frdtotv^o *©«, V-Ki&ftW 
Lfc&«*«fltftjEftKU y-r-WMRfc-JSbt^* 

[0151] rcDioCSOlSK^K 7D-r-f 
f£#bT^tt£§M5b£*S*, t) ©A*J&«M4A« 

[0152] mm 

[0 15 3] ±EbfelQBK»tf^ li$FNh>* 

[0 15 4] fc<{Cia^b^V»D INORI*^ fife© 
N O RSHs;i/fc#b*fSI»#»B-C g 5 o 

[0 15 5] *»BSC*(t* WS Piiifl«jK:«l!cfls*n&« 

30 traWbfflt 4;a<bIlWH^iEt:^jER#nfc 'J 7 h 5 7 
7*<atsZhfrt>, y-MSeM* s NO(Nitride-0xid 
e) |g*5MNOSSfo5^tfe*?ui#lffl-e#S. 
[0 15 6] ^Wtts b-Ta>M©^ff^14^ 
^ 'J ©(5A\ P S> v ^0»fcH— »R±tJ(i«Wb bfeai 

So 

[0 15 7] 

40 > FSb>^;i'tlCgSbfe*7 hxl/^hD>Ci 

ffiwm^mizm$ijz&A-rzz.£&x%?>o cctiii 

*;i/*JKjES-e-rCfT-5&»x t*®CHEiiA 
© <t 5 fc^^ CDSS^SHTjy — r- < T- 

§/cCi>i:VNd^m(ig?^1-So t?US> -©#ta^ 

[0158] 2t* b/-b;H3M©J©-&fi, MM 

&A®mtmpmxj&mmgjkfri!fiffi±x-g. ztznm 

50 tfCD«ffirJfi«c**Bi5±"CSx «*«l#*v<.. Sfcs 5^^^ 
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^-^*sa**HS«SST?s fro 1 @©BW£i*- 
-f ^TSST-TS. 1 kBW±©3£5U»ta 

[0159]ei±i9, ^iCi^T, X7-U></ 

[mmnmrntesiw] io 
ch i ] » i Wi»«c«*^jp«tt^ ^ v mw<D* ^ 

UHr;i>:PW*Ml***IBI»BI"C*S. 
[El 2] mHSfiJ&tefc«SNORS**UHr^:rW 

[03] SS1IM^£«3N0RS^U^;1/7W 
0 2CDB-B' «fc»ofc»fHfl|*»&afe* 

[07] gllOBBSEfllSjCEV h9>S>**«D»* 

[08] mstEii^iiciKsyEu h7>^^c*§ 

&*iWeS*-*-9— K^|qI©ffi^:BfH0T*feSo 
[09] SBimEJBJBCfiSS^^EU h7>^^ffli* 

[01 0 ] *2 3afi^3Bfc«4^^E'J h7>i?^^(DW- 30 
[011] ^ZUlfiCiS^^'J h7>^**CDPe 

ffls«*a* (2tr>>h»gii») «j!B**-rwiBEi-c* 

So 

[01 2] » 3 sa^jBttts^iwstt,*^ 
[013] «6 3isaB&»c«a#«y->iieNORs* 

[01 4] S(S3SE«9K<Bt«*d*y-X»NORa^ 40 
-t U -kJl/TXy-i CoV^T^ 013©A-A' J&gCf&ofc 
«T@{PJ*>£MfcJfe®0T-£3,, 

[015] ^4i»iti5^iV-^^N0RS^ 

[016] SS5lt^J§£^5^ff#g14**:';igg©^ 
[017] SB5*Qg^JB£«Srt«v-;*ttNOR3{* 
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[018] »6g9l^»fc«S#SV-;*»N0RSi.* 
tUt;i/71/-f ©¥ffl0-efe£o 

[019] SS7HjB&»K«S^*V-^lliN0RS/ 
^ U ■b)\>Tl"i £ 4 -fe;i/^f 0SS0T*fe?>. 

[02 o] i7Mfi;i5^€'; h^>^*©« 

JiS^-r»fB0T-feSo 

[021] (A) tt!8 7g9fi^JIBlC«3*^y-te;i/rV 

(b) tt^sa^iM^ft^-nu^BfsiiaTfifcs. 
[022] (a) , (b) its mmmM-muz&z*^ 

S&0T-&S. 

[02 3] (A) &m7mfo%-mte{%Z*^V-k;V7'l> 

j<Dm&m(n^4Txm%gk{**7ri-f®&m, (b) at 

[02 4] f 8^Mit#Sfif«ffiNOR^€'; 

[02 5] SB8ga»&M!K:«S.X i ey 

[02 6] SBQIQBKlBfcWSfieiiSEJlliNORS^^'J 

[027] (A) ttSigilSIB^fflUCtRS/^U^KOJB 
l©«3t^J<£^st-»fH0> (B) tt*2©«360S*jj*-r 

[02 8] Sgl 0»it«SSitygIS^*'J 

h .7 > ^ * COU— h* *[Sl©»f®0T-fe £ . 

[02 9] mi l*li»»t:«*«IB«-IOFGffl^tU 

[^©^] 

10, 14, 16a, 16b, 17, 20, 3 0—7— 
htettSt; 11, 11a, lib, 21, 3 1-*bA 

mmm. 12, 12, i2b-MM, n, 13, 1 

Zh-Yv7mmm, 15, 15 a, 15 b, 18-y 
-hWB, 2 2 3, 3 3-Wt<m. 

3 2-«»fflS7D-r-f>^-b^ 3 4-#g|^ 
<bJSI> 3 5-: xUn>Jl, SUB»4i»m W-n 
S — V— ^5f=««r«m. 

*x iso-^fijM, Miif-^tn7> 

Sllf-tl/i'hh^V^^, BL1§- 
t'^S, MBL H&fU SBLlIf- gij tT 

iH, SSL lfr-BV-^i, S 
Gl 1«8F— SKRiMU CS-3>bD-;uy-h, CL — 
3>hD-;i/J|, BC — hTy Y^>-?i? K SC — V — 
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[01] [02] 
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[05] 



me] 



_5V 



-6V 
Vcc - 
6.0V 

OV - 



Sll 



M12- 



Mln- 



-5V 

-6V 
Vcc 
OV 



-MBL1 



S21 



=5 



OV 



-MBL2 



son 

SG21 
WL1 



M21 



WL2 



-M22 



M2n 



: 
i 
i 

WLa 

SG12 
MSL1 
SC22 
MSL2 



OV 



Vcc 



Sll ! 



Vcc- 



-2V 



Mil 



OV 



M12- 



OV 



Mln- 



Vcc- 
-10V- 

Vcc- 
-1.0V- 



S12 



OV 



- MBL1 



^5 



- MBL2 



-M21 



• son 

SG21 
WL1 

1 

WL2 



-M22 



•M2n 



WLfl 

SQ12 
M5L1 
SG22 
MSL2 



[07] 



MBL2 




mi o] 



SBL 




SBL 
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[012] [El 1 3] 




[0 14] [02 8] 
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[1 5] 



mi 8] 




MBL1 MSL MBL2 

SBL1 ( SSL 




WU1 

WL3 
WL4 



ISO 



ISO 



(Mm,n) 



[01 9] 



SBL1 



WL1- 



WL2- 



SBL2 





10y Za 

(R3) 



tOb(RL) 



SSL1 



SSL2 



BLl 



124] 



BL2 



BL3 



WI4 



WJL2 




BLi 
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[02 1] [02 2] 




[026] [027] 
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F*-A(##) 5B025 AA04 AB01 AC01 AE05 AE08 
5F001 AA13 AA14 AA19 AA34 AB20 
AD07 AD52 AD60 AD61 AD62 
AD70 AE02 AE03 AF20 
5F083 EP07 EP17 EP18 EP22 EP28 
EP77 ER02 ER05 ER06 ER19 
ER22 ER29 HA02 JA04 JA35 
JA39 JA53 KA01 KA06 KA08 
KA12 LA01 LAI 6 LA20 MA03 
MAO 6 MAI 9 MA20 NA01 NA02 
PR40 ZA12 ZA21 



